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Rach the Four Le ‘casttves 6 Feet by 82 Feet at the Base and 5 Feet by 10 Feet at the Lop. The Towers Will Rise 822.5 Feet Above the Water, 
The Side Spans the Bridge Will Be 725 Feet Long and the Main Span 1,470 Feet. The Total Weight of Steel Will Be 42,000 Tons. The 


“ 


es of the Four Oablex Will Have a Total Length or Over 23,000 Miles, or Nearly Sufficient to Girdle the Earth. 


"5 SSSOTION OF THE GREAT STEEL TOWERS OF THE MANHATTAN SUSPENSION BRIDGE, NEW YORK.—(Sce page 77.) 
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A YEAR'S PROGRESS ON THE PANAMA CANAL 


Che progress of work during the year 1907 on the 
Panama il was such as to confirm the recent esti 
mate of Secretar raft and Colonel Goethals that thi 
wre ol will be finished in six years’ time During 
the pa welvemonth there was excavated along the 
line of tl inal a total of 16,764,095 cubic yard or 
I mount, about 11,000,000 cubic yards was removed 

hovel ind over 4.800.000 ecubie yards by 
dred - rhe reatest results, of course, were shown 
im tt Culebra division, from which alone over 9,000,000 
‘ ic Is was taken out According to figures pub 


lished in the Canal Record, when the work was taken 


ove t e Americans from the French in May, 1904 
t 1 timated that 57,600,000 cubie yards would have 

be removed from the canal prism in the Culebra 
di on alor At the close of last year, of that total 


nt 12. 800,000 eubie vard had been excavated, 


leaving 44.800.000 cubic yards still to be removed If 
the present rate of progress can be kept up, this work 
hould be completed in less than five years. The grand 


totai of all excavation, dry and wet, inside and outside 


the eanal prisn completed since we took control, is 





Z.758,291 cubic irds, and practically the whole of 
this has been done ince January 1, 1906, when the 
real work of excavation began The total work of 
exe tion done by the French during their ten years 
of active operation was 81,548,000 cubic yards The 


umount of excavation in a given time has been steadily 
rising. and this is a most encouraging feature of the 


For the first time on record, the 2,000,000 cubic 


ad limit of monthly excavation was reached and 

. * . 
ideed, pa d This occurred in December of last 
’ when 2.200.539 cubic yards was removed It now 


ems certain that-the Culebra cut will not be the 
determining factor in the time of completion of the 
snal, but vather the vast and difficult work of build- 
the Gatun dams and locks 
>-e-2 
THE LESSONS OF THE PARKER BUILDING FIRE. 
it will be unfortunate if the burning of the Parker 
building in New York serves to shake the faith of the 
publie in genuine, up-to-date fireproof construction. It 
will also be unfortunate if this fire fails to teach the 
public that fireproof construction, if it is to withstand 
fire. must be what it purports to be, and not the kind 


of ineffective makeshift which burned up so completely 


in this twelve-story building. There is no such thing 
in near-fireproof A building will either burn and be 
eutted. or it will not It is not sufficient to say of a 
buliding that its comporent parts are incombustible; 


for incombustible materials may be so put together 
that, under the attack of a fierce fire, they will lose 


their ohesion, and the whole mass will inevitably 


ome down, either plecemeal or in one general col- 
We are informed that the reports of the engi- 

ers and fire experts who have examined the Parker 
dit how that the structure was of that altogether 
1 numerous class which by courtesy is called fire- 


wf, but which actually offers but little protection 
for the contents, and, should the fire gain more than 
a certain amount of headway, is damageable all the 
way from five per cent to ninety per cent of its cost 
vulue 

There is a broad difference between the admirably 
constructed skyscrapers of New York or other really 
fireproof buildings of the first class and the semi-fire 
proof clase to which the Parker building belongs. The 
outer walls of this structure were of stone, brick, and 
terra cotta; its skeleton was of cast-iron columns and 
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teel beams with a floor tiling of fireproof hollow tile 
But the floor system presented the absolutely inexcus 
able defect, so common in many buildings put up a few 
ears ago in this cit of having no protection what 
ever for the lower flanges of the steel beams and the 
main girder if anyone who reads this statement may 
happen to be engaged in an office or loft, where he can 
look up and see the bottom flanges of the floor beams 
and gird exposed to view at the springing of the 
floor arche he may set it down at once that he is in 
a building which is not in any strict sense fireproof, 
even though the separate materials of its construction 
are incombustible The peril of the exposed bottem 
flange lies in the fact that, if the floor lofts of a build 
ing are more or less crowded with combustible ma 
terial, as in the case of the Parker building, and a 
fierce fire hould once get under headway, the heat 
icting directly on the steel, may soon raise it to a 
temperature where it loses its tensile strength, and 
stretches, letting down the whole floor of which it 
forms a part on to the floor below. The impact of this 
falling mass, which will probably be scores of tons in 
veight, would probably carry away the floors beneath, 
ind thus, as in the case of the Parker building, a huge 
internal shaft would be opened through the building, 
and, under the flerce draft engendered, the whole build 
ing would soon become a seething furnace 

Other grave defects reported by the fire experts are 


at the elevator shafts and stairways opened into 


every story; that iron shutters of an inferior order 

otected only a few of the windows; and that the 
water supply pert ed the firemen to reach only to the 
fifth floor Furthermore, although the building was 

ut up for light office purposes, it wa ubsequently 
occupied as a manufacturing plant, loaded with ma 
chinery, and filled with combustible materials 

Although there has been a marked advance in the 
quality of fireproofing, and the methods of applying it 
so that the best types of building used for office and 
other commercial purposes are probably quite fireproof 
there is a eall for stricter laws and more rigid enforce 
ment of fhem in the case of the smaller and less costly 
type of so-called fireproof buildings, of which such an 
enormous number is being put up every year in our 
large cities. The law should demand that every square 
inch of the steel frame be thoroughly protected from 
fire, either by hollow tile or first-class cement protec 
tion The various stories must be isolated one from 
the other by carefully inclosing the elevators and stai1 
shafis: and with a view to preventing the communica 
tion of fire from the outside of the building, the ex 
ternal openings should be protected by metal sashes 
and wire glass. Furthermore, a rigid inspection should 
be made by competent experts of all the older struc 
tures of the Parker building type, and measures taken 
to remedy, as far as possible, the defects in the fire 
proofing arrangements. These provisions might include 
the inclosing of shafts, the -protection of windows, and 
the supplying of water, hose, and fire alarms sufficient 
to check an incipient fire, and prevent it from making 
the rapid sweep of the whole building that occurred 
in the recent disaster 

> -o-o 
THE ENLARGEMENT OF THE ASSOUAN DAM. 

The changes in the Assouan dam, designed by the 
ate Sir Benjamin Baker for the purpose of increasing 
its height and giving it greater mass and strength to 
resist the increased head of water, were recently made 
the subject of criticism by Sir William Willcock in a 
lecture delivered last December before the Khedivial 
Geographical Society, when he said: ‘This extra ex- 
penditure of time and money for such a trifling result 
may certainly be classed as one of those unremunera- 
tive works against which the State to-day is setting 
its face like a flint. The additional width of base of 
five meters is being built, not on a foundation de 
signed and prepared for supporting a massive wall 
subjected to an ever-varying pressure, but on the 
apron designed and constructed for insuring a safe 
flow of water along its surface. This patchwork addi- 
tion of unhomogeneous masonry is to be tied by count 
less iron bars to the downstream face of the main 
dam: and if the new work settles anywhere, as it 
may do, it is within the range of probability that it 
will tear off the facework of the dam, which face- 
work, as built, is itself unhomogeneous with the in- 
terior masonry of the dam.” 

Although it is true that the apron in front of the 
toe of the present dam was not prepared specifically 
or supporting a massive wall subjected to varying 
pressures, the character of this construction is such 
that it is admirably adapted for that very~ purpose. 
In the issue of the Screntiric American of July 15, 
1907, we gave an illustrated description of the bufld- 
ing of *htc apron, and the solid character of the 
work is shown in the great care taken in preparing 
the underlying rock and in building up the rubble 
masonry upon it. The river bed was first un watered, 
and then all the faulty rock was blasted out until the 
solid underlying rock was exposed This work en- 
tailed some very heavy excavation, which in places 
was earried down to considerable depths. The whole 
of these depressions and cavities were then filled up 


FEBRUARY I, 1908 


with rubble masonry of a heavy and solid nature, set 
in 4 to 1 cement mortar, and finally the whole or th: 
work was faced with squared granite blocks laid in a 
2 to 1 cement mortar As this masonry apron ex 
tends for some 60 feet from the toe of the dam, i 
ean be seen that it will afford a good foundation for 
the 15 feet additional width of masonry which is to 
form the addition to the existing dam It is true, as 
Sir William asserts, that the additional work is to 
be tied by steel bars to the downstream face of the 
main dam The object of this is to allow the new 
work to reach the same temperature as the old work 
before the final bond between the two is made 


otherwise serious temperature stresses might be set 


up in the dam After equality of temperature has been‘ 


reached, the 8-inch space between the old and the new 
work will be grouted up, and the whole structure as 
thus combined will be raised by the addition of 7 
meters to its existing height it is outside the range 
of probability that this 15-foot addition will cause any 
settlement of a foundation already so carefully pre- 
pared, and which has stood successfully the heavy 
impact of the water passing through the sluices of 
the dam The combination of the steel bars and the 
cement grouting shofild give an excellent bond between 
the old work and the new; and we can see no reason 
why the dam, as thus reinforced and raised, should 
not act as one monolithic structure 

- —— > <-> a 

THE FASTEST WARSHIP AFLOAT. 

The “Tartar,” one of the five new 33-knot British 
destroyers, which had already, in it preliminary 
trials, broken the world’s record for speed by attain 
ing 35.952 knots on an Admiralty course, carried out 
its final speed trials in December, in the presence 
of various Admiralty fficials The vessel main- 
tained = the unprecedented speed of 35.363 knots 
throughout a continuous run of six hours’ duration, 
thus covering a total distance of about 212 knots dur- 
ing this period. On six runs over the measured Ad- 
miralty knot during the six hours’ run the mean 
speed proved to be 35.672 knots, and the best speed 
attained on any one run was 37.037 knots, thus creat- 
ing still another record. This vessel, which was built 
by Messrs. John I. Thornycroft & Co., is one of the 
first five high-speed ocean-going destroyers now being 
completed for the Admiralty, one of which, the “Ghur- 
ka,” was illustrated in the Scientiric AMERICAN of 
January 4 

The turbines of the “Tartar” are of the Parsons type, 
and steam is supplied by Thornycroft boilers using 
oil fuel Of the other boats of this class, the ‘“Ces- 


sack” on the six hours’ run averaged 33.1 knots; the 
“Ghurka,” 33.91 knots; and the “Mohawk,” 35.29 
knots. They are of 750 tons displacement and 17,000 
contract horse-power Great interest will attach to 
the trials of the destroyer “Swift,” an 1,800-ton ves- 
sel, designed to make 36 knots. 

3-9 —___—_- 
PENNSYLVANIA RAILROAD DELAYS IMPROVEMENTS 
The statement recently given out by President James 

McCrea, that because of the unsatisfactory outlook fo 
raising new capital in 1908, it was necessary and pru- 
dent for the company to continue its policy of not be- 
ginning any new work and of not committing the com- 
pany to any capital requirements except those abso- 
lutely necessary to economically handle its traffic, has 
taken effect in several reductions. Although no work 
will be given up that will in any way affect public 
convenience, the activity of the railroad will be less- 
ened very greatly in its improvement and construction 
department. The main projects on which operations 
will be delayed, or on which work will be decreased, 
are the New York Connecting Railway to join the New 
York, New Haven. & Hartford with the Long Island 
Railroad at Long Island City, the terminal at Bay 
Ridge, and the Greenville yards of the Pennsylvania 
on the Jersey side. The work on the Sunnyside termi- 
nal on the outskirts of Long Island City, as well as the 
work on the connecting tunnels under Manhattan and 
on the approaches under the Bergen Hills in New 
Jersey, will be pushed with all possible energy. On 
the contrary, the building of cuts and elevated struc 
tures to abolish the grade crossings between Flatbush 
Avenue station, Brooklyn, Long Island City, Jamaica. 
Manhattan Beach, East New York, and Bay Ridge, will 
be held up where it has not already been started. The 
New York Connecting Railway running from Ward's 
Island Bridge to join with the New Haven twelve 
miles to the northward, will not be connected. The 
so-called Glendale cut-off joining the main line of the 
Long Island from the Montauk Division to Rockaway 
Beach, will not be begun for the present. The new 
piers at Newtown Creek and the electrification from 
Newark to Jersey City will be held up, while the two 
double-track tunnels through the Bergen Hills, and 
bridges across the meadows, will be pushed ahead with 
all rapidity, as was stated above. At the terminal at 
Highth Avenue and 32d Street, the work continued 
will be slightly reduced in volume. Although the 
twenty-eight acres of buildings and yards were to have 
been completed in 1909, they will be delayed from six 


months to a year. 
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THE HEAVEN 


KE RUSSELI PH.D 
Tl ist month has given us several interesting 
exal es of the advantages of astronomical photo 
gra] in a field which it had only recently entered 
nan he following of faint comets 
1 era ‘ 1 great disadvantage, so far as 
the ove f cor of for it can photograph 
but ! 1] the sky at once, and it is only 
by « ce hat this ma happen to include the comet 
The il observe n the other hand, may in an 
ho vo wee over a very large region, and 
he erefore far more likely to pick it up. But 
aetna YI 1 Col een observed, and its orbit 
fou ve ca d position at any time, and 
the owe F graphy in revealing faint ob 
ject oO ( 1, and this is true even if the 
come ipidl for W can calculate how 
fast i eel to zo and point our instrume! i 
cord ) I ! movit object even though 
we ) er 
We n alse ilcula where the comet was before 
is dis« r ind thus in some cases it has been de 
tected oO! photograpl made before the comet's exist 
ence nowt vl h happened to include it The 
I t ng ex ) he kind is Kopff's comet 
discc d in March, 190¢ 
on a photograph taken in 
Heidelbers vhich Va 
subseque! detected on 
plate taken in 1904 and 
1905, and alsu photograpl 
ed again last autumn ) 
that the observations cove! 
in interv ( mo n 
three ¢ du ore 
thar } the 
or ce 
I present month 
sin oto i 1¢ ) 
I | 1 v€ 1 made 
or I DOG | which 
Ss ne g from the 
, ( rea di 
nce nd o of Encke's 
¢ latter, which 
! rte period of & 
a 
il I col { ibout 4 
ye ) i eturned to g 
erihelion more than thir ey 
times ne ts discove1 > 
and its orbit is very ace > 
ately known, so that ‘ 3 
know ust where 0 lool 
or i il I Aided 
by s i ilculatior Prof 
Wolf, « Heidelhe ha 
hotographed it irl ! 
Januat while ill more 
than mA LL million mile 
ym tt! 1 h and near! 
far fro the 1 rf 
will id] ow b 
is t " ache yut 
even at s n May i 
will ot be conspicuo 
obier 
At 11 o'clock: Jan. 7. 
Daniel’s comet, whicl At 101% o'clock: Jan. 14. 
was so bright la A 


is now visible in the mor 
and easy to sé 


in a small telescope and 


should be observed for 


some months to come, and 


perhap photographed i 


vear hence There is also 


comet, which is due at per 


photographed this year, w 


of Jupiter and Saturn 
THE H 
Referrit to our Map, we 
in Auriga almost o head 


th Aldebaran und = the 


Southe 





plendent Siriu 


he latter 


58 IN FEBRUARY. 


At 10 o'clock: Jan, 22. 


Halley 


may ve 


reason to hope that 
1910 
the orbits 


ihelion in May, 

hen it is between 

EAVENS 

find the bright star Capella 
Southeast of it is Taurus 

Pleiades, 


lies Canis Major with 


and due south is 


the west of which are the 


small groups of Lepus (the Hare) and Columba (the 
Dove) Eridanus and Cetus occupy the southwestern 
sky; Aries and Pisces are almost due west, and north 
of them are Pegasus (just ting), Andromeda above 
the latter, and Perseus high up near the zenith. Cas 
siopeia and Cepheus are on the left of the pole, and 
Ursa Minor and Draco below it, while Ursa Major is 
well up to the eastward 

The vacant region between the Pole star and Auriga 


is occupied by the modern 
(the Giraffe) Gemini 
sloping down to the right 
first and last 
not 


but 
ens 


Cancer, 


are fine constellations 


constellation Camelopardus 
and line 
The 
Cancer contains 
er Praesepe, 
yreers and bright- 
nd neck of Hydra, 


Leo lie in a 
along the eastern sky 
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the great sea-serpent, are visible in the southeast, and 
almost due south is part of the ‘great southern con 
stellation Argo lis brightest star, Canopus, which is 
second only to Sirius, may now be seen, due south and 


very low down from points in the United States which 


lie south of Virginia 


THE PLANETS 


Mercury is evening star until the 28th of Februar) 


when he hrough inferior conjunction, i. e 


passes 
and becomes a morning star 
the 12th of the 


elongation, 18 


he sun 


between us and 


He is best visible about month when 


he is at his greatest deg. east of the 


un At the 


iwilight, 


visible in the evening 


sets about 7 P: M 


time he is easily 
just as it grows dark, as it 
There is no bright star anywhere near him, so he will 
be readily identified, especially as he is unusually bright 
and is 


the middle of the 


Venus is evening star now 


about 8:30 P. M,. ir 


very conspicuous, 


month 


setting 
The most inexperienced onlooker can tell her instantly, 
as anything else 


10th 


since she is twenty times as bright 


in the western sky On the afternoon of the she 


passes close to Saturn, their least distance being ap 


parently about 11/3 degrees. Mars is likewise evening 
He is rapidly 
Aries 


miles 


star, setting about 10 P. M, on the 15th 


from Pisces into 


about 160 million 


moving eastward, and passes 


during the month He is now 





Southern Hor eo 


9¥, o'clock: 





At January 29. 


NICHT SKY: JANUARY AND FEBRUARY 


£ 


yhtness is in marked cor 


distant from us, and his bri 


trast to what it was last summer 


Jupiter is in Cancer, just past opposition, and is 


with 
The 
from the planet 


night long His satellites can be seen 


the smallest telescope, and even with a field-glass 


visible all 


fourth satellite, which is the farthest 


(of those visible except in exceedingly large instru 


ments) is west of it upon the 9th and 26th, and east 


regular intervals, its 
satellite, 


17th and so on at 
The third 
may be found 


on the ist and 


period being 16% days which is 
the planet 


7th, 


the brightest of all, east of 


10th, 17th, ete west of it on the 


trifle 


on the 3d, and 
14th, ete., i 
The 


hardly 


days 


over seven 
that it is 


them. 


s period being a 


other two satellites move so rapidly 


similar list for 
His 


worth while to give a 


Saturn is evening star in Pisces connection 


with Venus has already been described 
about 4 A. M 
Neptune is in Gemini 


Uranus is in Sagittarius and rises 


toward the end of the month 
well placed for observation but almost impossible to 
find without a good star-chart or an equatorial tele- 
scope with graduated circles, 
THE MOON. 
New moon occurs at 3 A. M. on the 2d, first quarter 
at 11 P. M. on the 8th, full moon at 4 A. M. on the 


16th, and last quarter at 10 P, M. on the 24th. The 


75 


moon is nearest us on the Ist and farthest away on 
the 14th She is in conjunction with Mercury on the 
3d, Venus and Saturn on the 4th, Mars on the th, 
Neptune on the 13th, Jupiter on the 15th, and Uranus 
on the 27th. The conjunction with Jupiter is rather 
close 


Princeton niversity Observatory 


>-+e-+ 
A $25,006 PRIZE FOR A MATHEMATICAL SOLUTION 


In 1665 there died in Toulouse a French lawver, 


Pierre de Fermat, who made a hobby of mathemati 
and enriched the treasures of that science by several 
most interesting formulas Unfortunately he had 


the habit of announcing his discoveries without any 


mention of the means by which he arrived thereat, 


or affording any special proof or method of proof 


He simply inscribed them in the margin of his favori 


copy of the Arithmetica of Diaphantos of Alexandria 


When in 
phantos, he 


1670 his son issued a new edition of Dia 


printed his father’s marginal notes along 


therewith As almost every one of these nots was 


new, and had for pure mathematics some meaning and 


value, they have afforded for many years materia! for 


much study, discussion, and proof. It was a long while 


before their demonstration was in any way 


complete 
and there remains to this day one which is known to 

mathematicians simply as 
the” Fermat formula or 
rule, and which has not yet 


been proved mathematical 


ly This formula or rule 
is to the effect that while 
the sum of two Squares of 
whole numbers mav (not 
must) amount te the square 
of another whole numbei 
as for instance 6 5 
16 64 100 10 the 
sum of two cubes can 


never be the cube of a 


whole number; the sum of 


the fourth powers of two 


numbers can never be the 


fourth power of a whole 


number, ete 


To prove a negative { 


as a rule more difficult 
than to demonstrat a 
positive in fact, in lay 


the burden of proof rest 


always on the one assert 


ing the positive side of the 


question Here the fact 
remains Fermat's asser 
tion that the sums of high 


er powers than squares can 


never amount to a corre 


sponding higher power of 


a whole number appears to 


be invariable, bwt ne 


mathematical demons 





thereof has as yet 
offered 


In order to 


tion 


been 
stimulate 
mathematica] discussion 
and demonstration Dr 
Paul Wolfskehi 
not long ago in Darmstadt, 
left in his 


who died 





At 9 o'clock: Feb. 6. 


At 81% o'clock: Feb, 1@ will 


a provision 


At 8 o'clock: Feb. 21. for the payment of 100,000 
marks ($25,000) to the 
first person who would af- 
ford the mathematical 
proof of ‘the Fermat for 
mula for ill quantities 
The Géttinger Gesellschaft 

der Wissenschaften has the consideration of solution 
offered and the awarding of the prize to the succes 


ful applicant Such celebrated mathematicians as 





Euler, Dirichlet, and Kummer have given proofs whic! 
cover a number of special cases, but no one has 
yet shown that the rule is absolute for all whole num 
bers. 
2+e-s 
A STRIP OF TERRITORY ADDED TO ALASKA 

It is reported in Ottawa that a strip of territory a 
furlong wide and some fifty miles long, will be added 
to Alaska, owing to the work that has just been com 
pleted positively locating the 141st meridian There 


to the location of the boundary to 


Mount 8t. 


was no dispute a 


the north of Elias, since it was agreed a 


number of years ago that the line should follow the 
i4ist meridian from that mountain northward to the 
Aretic Ocean The line, however, had never been 


actually marked. Of late the extensive mining 


operations in the White River country have led many 


years 
prospectors to stake out claims which may or may not 
be in the United States territory By 
telegraph, the most accurate method known, the uid 
determination made by the lunar method was checked 
up, placing the meridian about 600 feet farther eaat 
than it had hitherto been supposed to exist. 


means of the 





A UNIVERSAL BENCH VISE. 
in the accom] i t is shown a hand 
and convenient ber h has been devised by 
an English invent Ever bench worker is fully 
aware of the trouble and difficulty encountered with 
the general tool of this type when engaged upon an 

















UNIVERSAL BENCH VISE, SHOWING BALL AND 
SOCKET ACTION. 


intricate piece of work, and how the latter has to be 


readjusted in order to bring the most awkward points 


in a position most advantageous for working. By this 
continual loosening and reclamping of the work 
much delay is caused With the universal vise, how 
ever, once the work has heen clamped up in the jaws 
of the tool, there is no necessity to release it agai 
until the task has been completed To the bench is 
screwed a heavy socket, while the pedestal of the 
viee terminates in a ball working tn this socket In 
this manner the vise can be swung through any angle 
and turned completely around as desired, thereby 
always rendering it possible for the work to be placed 
in the most favorable position for operation. The ball 


controlled by a single bolt shown 


fixture 


and socket motion is 


at the side of the table while by the slacken 


ing back of two nuts the socket can be opened to per 


mit of the entire withdrawal of the vise In a later 


modification of this tool, which has secured a wide 


among engineers, the jaws themselves 


work ball 
double universal action 


appreciation 


and socket principle, so that a 


is obtained, allowing the work 


upon the 
to be twisted and set in any desired position. 
_ a ne 
A MOTOR CHAIR INVENTED BY A WOMAN, 

The accompanying illustration shows an interesting 
and ingenious vehicle invented by Miss Ida M 
Schmidt 
Schmidt has 
invalid chair 


Miss 


limitations of the ordinary 


An invalid from an early age 
realized the 
is impossible for an attendant 


When the automobile first 


Owing to its weight, it 


to push it for any distance 


became a commercial fact, the inventor designed a 
two-piece vehicle—the invalid chair and the tractor 
By turning a simple thumb screw, the chair and the 
tractor were connected or detached This proved sat 
isfactory for street or park use, but it was found to 
he too long for turning in a narrow space. To over 


this difficulty, Miss Schmidt produced her pres- 
ent motor chair. It is an electric cab 


and under 


come 
complete, car- 


rying a storage battery, perfect control. 

















THE SCHMIDT MOTOR CHAIR. 
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It may be afel maneuvered on the most crowded 


walk 
carries a 


inches wide, 1%4-horse 


capacity of about ten 


The chair is 42 


power motor, and has a miles 


promises to be a 
elderly 


over ordinary city pavements It 
to invalids, but 


afford an automobile and who do 


useful help, not only to many 


persons who cannot 

not crave speed 
— —> +o + - 

A New Type of Fare Register to be Used on the New 

York Pay-as-You-Enter Cars, 

which it is 

lines will 

and automatically 


The 
install on the New 


pay-as-you-enter cars proposed to 


York city be equipped 


device for collecting regis 
The chief 


does not 


with a 
advantage in this apparatus 


have 


tering fares 


is that the conductor access to the 
immediately 
upon its take all that 
he needs for the purpose of making change. The fare 


the top of the box, and is 


money until after it has been registered; 


registration, however, he can 
is dropped into a slot at 
immediately registered and exposed to the conductor's 
enabling him to detect bad coins and to see by 


are put in. The last three or four nickels 


view, 
whom they 
sight, giving the 


matter of time 


inserted in the machine remain in 


conductor some slight leeway in the 
After 


pushed one at a time into a top drawer, to which the 


being exposed to inspection, the coins are 


conductor has access 


The operating mechanism of the machine is very 
simple After the coin has been dropped into the 
slot, it falls to the bottom of a tube, where it bridges 


a break in an electric circuit When this circuit is 
closed, a lever is operated which pulls the registering 
mechanism and allows the coin to slide into view. So 
simple is the mechanism, that the one part that might 


require renewal even after extended use is the battery 


of dry cells furnishing the operative power. These 
are placed beneath the cash box in a drawer In a 
test, 175,000 registrations were made without either 


exhausting the battery or appreciably wearing out the 


parts that registered the number of coins. Should the 
registering apparatus get out of order, the usefulness 
of the apparatus, although impaired, is by no means 
Under such conditions, the money dropped 


locked re- 


destroyed 
falls down a side chute into a 
ceptacle, to which the 


Registration can still be carried on by the conductor, 


in the slot 
inspector alone has access 
for when the cash drawer is opened, a rod is disclosed 
that Since only 


the cond 


register when pulled. 


to the change drawer, fares 


operates the 
ictor has the key 
anyone else 


cannot be rung up by 


ows eit taaiecaliiie —— 
Lake Tahoe Sinking. 
According to recent reports, Lake Tahoe in the 


The lake is situated on the 
near Reno, Nev. 
ago it that the waters 
In four weeks’ time they had dropped 


Sierras is falling rapidly 
of Nevada 
month 


boundary and California 
About a 
were receding. 
fully six feet. The 
Two years ago the waters rose rapidly to such 
that the were seriously 

The and is situated 
some believe to be an extinct volcano. Pos- 
may be due to 


was observed 


cause of the subsidence is a mys- 
tery 
towns 


a height surrounding 


threatened lake is very deep, 
in what 
the mysterious changes of level 
According to a legend of the Washoe 
were hurled out of the lake 
subterranean and overwhelmed the 


inhabitants of towns in the valley to the east. 


sibly 
voleanic action 
indians, the waters once 
by some force, 
2+ Ore 
Destruction of Rats by Means of Electric Current. 
destruction of rats, 
electric current has been 
von Biederheim. It 

points arranged a 
connected part- 


An interesting device for the 


mice, etc., by means of an 


suggested and patented by A. F. 


consists of several rows of metal 
short distance apart beside each other 
ly to the positive and partly to the negative terminals 
of an electric high-tension circuit. The animal, on 


coming into contact with these points, is killed by the 


electric shock; the point effect at the contact with the 
animal causing the electric current to enter the in- 
terior of the body. Between the several rows of 


points there is placed a bait to attract the animals to 
The points are arranged inside of a vessel 
provided with an elevated edge, so that the victims, 
after being electrocuted and thrown aside, remain in 
the vessel. The apparatus is designed to be readily 
lowered into drain pipes, etc., in order afterward to 
be removed along with the killed animals. According 

reports in the Austrian press, experiments have been 
apparatus at the electric factory of 
Signor Galatti at Trieste with exceedingly satisfactory 
is said that the apparatus is so designed 
vermin, while in no 


be caught 


ade on this 
results, It 
kill only rats and similar 
way endangering domesticated animals. 

+o oe — 

Work is progressing on the Katanga Railroad, all 
but a few miles of which will be in Portuguese West 
Africa, extending westward from the Atlantic at Lobito 
Bay, near Benguela, about 800 miles to Katanga, in 
the southeastern part of the Congo State, around 
which are very valuable mines. Fifty miles along the 
coast are in operation, and work is progressing on 200 


as to 
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1,500 of whom are 


with a force of 8,000 
Hindoos brought from Natal. 
a 
CHESS IN THREE DIMENSIONS. 

BY OUR BERLIN CORRESPONDENT 
An interesting improvement on the classical chesg- 
board, namely, an extension of the game to a third 
suggested by a Hamburg physi- 
Maack. The model presented by 
International Chess Tourna-, 
ment held at Karlsbad is illustrated herewith. It 
comprises eight superposed chessboards. The new tri- 
bears the same relation to the 
familiar board chess as a cube does to a square. In 
fact, while the bidimensional chessboard is made up 
of 8*=—64 squares, the tridimensional game is played 

with a system of 8*°=512 small parallelopipedons 
Now, each parallelopipedon has three mathematical 
namely, surfaces, and apices, or 
from which the moves of the various pieces 
are derived. The castle moves normally to the planes 
or parallel to the edges, the bishop moves through the 
edges or parallel to the diagonals of planes, and the 
apices, parallel to the general 
All three of these pieces can 
move until stopped by the limits of the compound 
board, or by another piece. (It will be observed that 
the moves of the castle and bishop are simply extended 
to three dimensions, while the knight’s move is radi- 


more men, 


dimension, has been 
cian, Dr. Ferdinand 


the inventor at the recent 


dimensional game 


properties, edges, 


angles, 


knight moves through 


diagonal of the element. 


cally different from the knight’s move in ordinary 
chess.) The queen enjoys the combined privileges of 


castle, bishop, and knight, the king’s move is like the 
queen's but is limited to a single step, and the pawns 
castle-wise and take diagonally or 
knight-wise). 


move one step 


bishop-wise (but not 

















CHESS IN THREE DIMENSIONS. 


Tridimensional or cubic chess is played with the 
same typical men as board chess, but with a greater 
number ef pawns. The number of pawns actually 
used depends on the operation basis adopted. If the § 
lowest board be chosen as basis, a set of “front 
pawns” and a set of “upper pawns” will be required, 
the former serving as protection against attacks from 
above and the latter against attacks from the front 
If, on the other hand, any one of the intermediary 
boards be chosen as basis of operation, eight “lower 
pawns” will have to be added below the higher men to 
protect against attacks from underneath. 

It is claimed that so far from being an artificial 
complication of the game, cubic chess is a natural, 
logical, and mathematical complement to the board 
chess. As chess is the play of motion par excellent, 
and as motion takes place in space, the natural evolit 
tion of the game calls for a third dimension. On the 
other hand, chess may be said to be even more thal 
a game, being the exemplification of an ancient get 
metrical science which could not emancipate itself 
from thé two dimensions of the plane. According to® 
hypothesis suggested by Dr. Maack, the tridimensional 
game would even be the primitive chess, from whit 
board chess would be only a derivation, viz., a projet 
tion on the lowermost plane. 

Another point to be considered in this connection & 
the well-known analogy of chess with war. In the 
same way as modern strategy has been. extended to#® 
third dimension by adopting airships and submarines, 
thus utilizing the whole of space, chess in order @ 
remain a strategical game should avail itself of the 
whole of space, that is, of all three dimensions. 

It will be readily understood that this ingenious & 
tension of the game of chess lends itself to an unex 
pected variety of new problems likely to appeal to the | 
minds of chess players, 
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ERECTION OF THE MANHATTAN BRIDGE ACROSS THE 
EAST RIVER. 


Now at the erection of the steel work of the long- 
delayed Manhattan Bridge over the East River has 
actually begun, it is gratifying to note that it is being 
pushed forward with a degree of celerity which gives 
reason to hope for an early completion of this 
much-needed structure The Brooklyn anchorage is 
completed, and the anchor chains are in place. The 
Manhattan anchorage is practically completed. The 
erection of the two towers of the main span is about 


one-half done, and, at the present rate of erection, they 
should be carried to their full height in about two 
months’ time. The fixed saddles, which will be bolted 
to the top of the towers and serve to carry the main 
cables, will be 322% feet above mean high water of 
the East River, and, as soon as these have been put 
in place, everything will be ready for the stringing 
of the main cables—a work which the contractors ex- 
rry through with far greater celerity than 


pect to ci 
marked the stringing of the cables of the old Brooklyn 
or the Williamsburg Bridge Because of the new 
methods which they intend to employ, they expect to 
have the cables completed within twelve months of 
the stringing of the first wire With the cables fin 
ished, say by the !ate spring of 1909, the bridge should 
be ready for opening by the summer of 1911 

The Manhattan Bridge will be not only the heaviest 
suspension bridge in existence, but, for its length, it 
will be the heaviest bridgé of any kind yet built. Al 
though i 
of the big cantilevers of the Forth Bridge, the enor- 


s span will be 140 feet less than the span 
mous load which the bridge is designed to carry will 
call for a weight of cables and suspended superstruc- 
ture, which will easily make this the heaviest and 
strongest bridge in the world. The Forth Bridge car- 
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Brooklyn Anchorage. The Arch, 46 Feet Wide, is Built to Provide Uninterrupted Street 
Thoroughfare. 


when it is stated that there are altogether six miles 














of eyebars in each anchorage 

The foundations for the main towers extend down 
92 feet below mean high-water level Each founda- 
tion covers an area 78 feet wide measured in the 
direction of the length of the bridge, and 144 feet 
measured transversely to the bridge. The caissons are 
56 feet in height, and above them the solid masonry 
of the piers is carried up for a further height of 67 
feet, making a total height from foundation to cap 
stone of the piers of 123 feet. The granite surface of 
the top of the piers is very carefully leveled off, and 
upon it is laid a wrought-steel pedestal, measuring 158 
feet by 43 feet, the foundation plate of which is 2 
inches in thickness. The pedestal has a total depth 
of 5% feet It is heavily ribbed, and constitutes one 


of the most massive and difficult pieces of buiit-up 





riveted steel work of its kind ever constructed. Upon 





this pedestal rests the steel tower, which consists 
essentially of four huge box-section legs heavily 
braced together, each leg having a uniform width 


transversely to the axis of the bridge of 5 feet, with 





a length parallel to the axis of the bridge varying 
from 32 feet at the base to 10 feet at the top of the 
towers The legs are also stiffened against lateral 
deformation by two intersecting plate-stee: diaphragms 


Oy 


of a general I section, which are 714 feet in depth and 





Longitudinal Section of an Anchorage, Showing Attachment of Cable to Anchorage Bars. 


ries only two steam railway tracks; and, although that 
bridge is such a splendid piece of work as regards 
strength and rigidity that the fastest Scotch express 
trains run across ii at full speeds of 60 miles an hour 
and over, the live load is exceedingly small compared 
with the size and mass of the cantilever. The Man- 


hattan Bridge, on the other hand, will have to carry 
no less than eight railroad tracks, in addition to a 
wide roadway for vehicl nd two footpaths for pedes- 
trians The suspension bridge proper, disregarding 


the approaches, will consist of a main span 1,470 feet 
long, and two side spans each 725 feet in length. The 
total width of the’floor of the bridge will be 120 feet, 
as compared with tl width of 85 feet of the old 
2, 


srooklyn Bridge 


four cables amounts to 30,000 


sf i i t is necessary to provide ex- 
ce ) i izes Each anchorage covers 


‘ feet 10 inches. Their height 
‘ and each contains 115,000 
( last d eighs 233,000 tons. The 


unt On oundation of piles, which 


osely togethe is they will go under 
ird end the anchorage, where the 
test, the spacing of the piles widening 
rear, where the ressure is least. The 

ilt of cyclopean rubble and concrete, 
granite lhe anchor bars are imbed- 


of the masonry and anchored to a 
inchor girders, as shown in the accom- 


f i al view of one of the anchorages. 
of the aps eit : 
r 
a OB even 
f pars i feet long 
inderstood 


spaced 2% feet each side of the vertical axis of the 

















The new bridge is about a quarter of a mile to the north of the present Brooklyn Bridge. 
View from Brooklyn Side, Showing Brooklyn and Manhattan Towers and Old Brooklyn Bridge to the Left. 
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subject to 


will be 


quare inch rhe nickel-steel rivets 


i working stress of 20,000 pounds to the square inch 


n spite of the higher cost of the nickel steel, the sav 


weight will be such as to make the trusses 
ictuall cheapel! han if they were built entirely of 
ordinal structural steel The weight of steel in the 
uperstructure from anchorage to anchorage, exclusive 
of the cable is 10.500 tons of carbon steel and 8,000 
ons of nickel steel The weight of the cables is 6,300 
on ind the total weight of steel in the whole bridge 
cluding anchor chains, cables, towers, and suspended 
mn, is 42.000 tons 
rhe Bridge Department is to be congratulated on the 
ict that, in spite of the great weight and carrying 
pacity of the bridge, it will, in its completed form 
v characterized by much of that delicacy and grace 


ippearance which has made the Brooklyn Bridge so 
justly famou and the absence of which renders the 
Williamsburg Bridge one of the ugliest structures of 
kind ever erected 


ee in eel 
The Death of Morris K, Jesup. 


he death of Morris K. Jesup, who passed away 


Wednesda January 22, we have lost not only a 


entleman who was distinguished for his active philan 


banker and a 


thropy and for his achievements as a 
public-spirited citizen, but as an ardent supporier of 
cience With the exception of John D. Rockefeller, 


Peter Cooper, and Andrew Carnegie, it may safely be 


:id that no American has ever spent money so liber- 
illy in adding to the sum total of human knowledge 
Passing over Mr, Jesup’s mereantile career to those 


“tm oe 
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Coal Dust as a Cause of Mine Explosions, 
BY DAY ALLEN WILLEY 
While many of the mining accidents in the United 
States have been due to the ignition of the gas com 
monly known as fire damp—the hydrocarbon gas which 


is scientifically termed methane—the recent disaster 


in West Virginia, and possibly the ones in Pennsyl- 
vania, may be due to an entirely different cause, and 
their investigation may result in disclosures that 
mine dangers are far more numerous than has gen 
erally been supposed 

rhe mines which were the scene of the accident in 
West Virginia are not considered gaseous to a dan 
gerous extent, for the reason that they were unusually 
well ventilated, the system of fans employed being 


one of the most modern in the country The evidence 


shows that they were always carefully inspected before 


the miners began operations, and that apparently every 


precaution was taken to guard against fire or explo 


sion 4 brief outline of the disaster at Monongah is 


to understand the conditions which probably 


necessary 


caused it Mining experts who have visited the work- 


ings and have obtained the evidence of reliable eye 
witnesse agree that the first explosion occurred im- 
mediately after a portion of a train of loaded cars 
became separated from the balance of the train on an 
incline, and rushed back into the mine When they 
were found, beside them was an electric trolley wire 
used for operating the tramway This wire, which 
ordinarily carried a current of 280 volts, was torn 


derailing of the cars at 
slope All of the 
the effect 


gathered 


from its fastenings by the 


the bottom of the testimony is to 


explo- 


force”"— 


that the 


sion 














being really a series of ex- 


plosions quickly following 


each other in the mines 
rhe first explosion appar 
ently was in the vicinity 
of the wrecked coal cars 


The conclusions of several 


of the experts are that the 
actually due 


disaster was 


to the ignition of coal dust 


from a flame thrown out 
by the electric current of 
the trolley wire when it 
was torn from its fasten- 
jugs and the ciré uit ob- 


structed 


If this is true, coal dust 
is another mine danger 
which must be more seri- 
ously regarded in the 
United State 1 danger 
which can well be consid- 


‘red of great magnitude, 


since this detritus is pres- 


ent in such large quanti- 


ties in many workings 


where the percentage of 


moisture is so small that 
it is literally in dust form 
The statement is made 
that the accident in West 


Virginia has come as a 
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A novel fen ‘ vill be the use of nickel eel in 
the upper and low u chord which will be ib 
jected to a working stress of 40,000 pounds to the 


Top of Anchorage, Showing Eyebars to Which Cables Will be Attached. 
by 237 Feet on the Base; 
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135 Feet High; 


ntific ind educational ndowments which should 


nore properly be discussed in these columns, it should 


be noted that his benefactions in the interest of educa 


buildings to 
further: 


tion consisted not merely in presenting 


American institutions of learning, but also in 


ing the literary and educational features of university 
life Perhaps Mr. Jesup’s interest in science found its 
fullest expression in the noble aid which he gave to 


Natural during his 


is its president 


the American Museum of History 
Under his cease 
that it 


the mu 


long term of service 


less care the institution was so far enlarged, 


assumed a commanding position among 


nas 


eums of the world. Ata cost of one hundred thousand 


lollars, he commissioned Prof. Charles S. Sargent to 
mare a collection of woods in the United States 
ymprising more than 400 species of native trees, re 


enting the forest wealth of the country Hardly a 


fic expedition was sent out by the museum that 
the wonderful 


their 


ped with his aid Indeed 


} 


museum owe 
Much of 


scheme to ex 


ollections of the 


st entirely to him this anthro 


“ 


pological iterial is the outcome of a 


t ! north Pacific 


plore the coa yf the Ocean, for the pur 


relations between 
mmander Peary, too, profited by 

not only did Mr. Jesup fit out 
which brought Peary back 


pose of establi the ethnological 
America and Asi ( 

Mr. Jesup’s bounty; fo 
one of the relief expedition 
from the Aretic, but he became a 
of Polar exploration Fittingely 
named the most northern point of land 


late generous sup- 


porter enough, Com 


mander Peary 


that he discovered Cape Morris K. Jesup. 


Each Anchorage is 135 Feet 
and weighs 232,000 Tons, 


complete surprise to mine 


owners and engineers, be 


cause never before has a 


casualty caused such wide 


spread damage in the in- 
terior of a mine, to say nothing of the enormous loss 
of life, when apparently no reason existed for it Yet 


the explosive and inflammabie properties of not only 


coal dust, but other fine substances, are not unfamiliar 


and have been time and again shown by experiments 
while a number of flour mills have been destroyed by 
fire originating in the flour which they were grinding 


Not engineers from various parts of the United 


States, but 


only 


several French and English colliery ex 


perts, have visited the West Virginia and Pennsylvania 


investigate the accident, on account of their 
The 


vhat 


mines to 


apparently mysterious origin Monongah dis- 


known as 
afford 
Fortunately, the 


aster, however, has parallels in are 


the Camerton and Timsbury accicents, which 
strong proof of the coal-dust theory 
Camerton affair was made the subject of such exhaus- 


both by the colliery own 
that its results 
West 
The Camerton, which is located in Soniersetshire, has 
mine like the 

Prior to the 


tive and rigid investigation, 


ers and the British government, are 


of much value in studying the one in Virginia 


the reputation of being a non-gaseous 


Monongah Methane was unknown in it 

explosion, it had been worked for a number of years 
with no accidents of any extent Two miners were 
sent to blast away the roof of one of the galleries to 


descended into a shaft 


They 


hours 


enlarge it for tram cars 


in the evening, and four later a series of ex 


occurred, although thev were the only miners 


After the 


were 


plosions 


in the workings disaster all of the gal 
thoroughly examined, the 


timbering 


chambers 
heat 


leries and 


effects of and concussion upon the 
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noted, and the condition of the atmosphere tested. 
Among the experts called to the scene was Mr. Donald 
Siuart, the eminent mining engineer, who agreed with 
his associates in the conclusion that the accident was 
due entirely to the ignition of coal dust by one of the 
charges of explosives 

The effects of the ignited dust were plainly visible 
jn a distance of no less than one miie of the work- 
ing Four hundred feet away from the spot where 
the first explosion occurred, a twelve-inch wrought- 
iron pipe was found bent and broken as if a dynamite 
cartridge had been laid upon it and exploded. Tim- 
bers nearly five hundred feet away were twisted and 


shattered. Large wheels assisting to move mine cables 


wrenched from their fastenings and broken A 


were 

thousand feet away from where the bodies of the 
miners were found, heavy timber props were dis- 
placed, and the roof of the mine passage dislodged, 


so that the latter was nearly filled up. In short, all 


of the evidence went to show that the explosion caused 
directly by the blasting charge was merely one of ten, 
bodies of coal dust had been successively ignited 


that in most 


where 
temperature, and cases the 


more violent than at the origi- 


by the high 


explosive force was far 
nal point 

The investigation at Camerton was so exhaustive 
portion of the mine affected by 


the residue left after the 


and minute that every 


the explosion was examined 


coal dust had been ignited was analyzed, and tests 
also made of the effect of blasting powder such as 
used in this mine and upon coal dust under various 
conditions The examination of the passage in the 


vicinity of where the explosive charge had been fired, 
showed that the dust had been exposed to a very high 
passage were partially 


into 


sides of the 
cinder—the material 


temperature The 
covered with a fine coke o1 


had been converted by the action of 


Broken ends of props and other wood were 


which the dust 
the heat 


found crusted with this coke. After setting fire to the 


fuse, the miners had retired to a refuge hole about 
one hundred feet distant Their bodies were found 
in the passage one hundred and fifty feet away from 
the blast, howeve1 The portions of the bodies not 
clothed showed that they had met their death by 
burning Evidently they had sought to escape from 
the fire, which had been caused by the effect of the 
blast or ,;ossibly the ignition of the fuse, but the 
du in the passageways had burst into flames so 
rapidly that they could not escape. All of the data 


obtained by the experts went to show that the heated 


products of the blast powder disengaged the gases in 
the coal dust, producing a gaseous body of such high 
temperature that it quickly ignited the coal dust about 
it. Such was the volume of heat produced that there 
were places in the passage where _the fire, if it may 


be called such, literally leaped over spaces two hun- 


dred feet in length where the coal dust was too damp 
to ignite. These gaps caused the series of explosions 


so quickly following each other, and it is probable 


that the same conditions will be found upon investiga- 
Virginia 
arrangement of the dust in the 


tion to have existed in the West mine. 
The 


Camerton 


quantity and 
colliery is one of the most important fac- 

The layers of dust 
While at some points 
inches covered the floor, the many 
demonstrated beyond question that 
so thin that 


only one pound covered sixteen square feet of surface, 


tors in considering the disaster 


of course varied in thickness 
as mach as five 
experiments made 
if the dust were sufficiently dry, a layer 
incinerated when the particles on 
were exposed to a temperature 
In one test a pile weighing 


would be completefy 
the edge of the area 


sufficient to ignite them 


one and one-half ounces was spread as evenly as pos- 


sible over a square foot of mine bottom, It was so 


apparently particle burned, 
the flames ascending to a maximum 
two inches Where the dust 
the height of the flame tongues was increased in pro- 
parts of the 


ignited 


inflammable that every 
height of .about 


was several inches thick, 


many 
roof, and 


explaining how in 
reached to the 


portion, thus 


workings they had 


the dust there accumulated 


In the Monongah mines it is admitted that the coal 
bottom of the 


dust la several inches deep on the 

tramway where first explosion occurred When 
the coal cars re-e1 ed the mine, those who saw them 
disappear in th: ine entry, say they were nearly 
concealed by the which rose in the air. It is fair 
to assume that tl d motion of the cars kept this 


dust cloud in motio: | the flame from the electric 
urrent came in. contac ith it. If the same condi- 
tions prevailed as in Camerton mine when the 
fatal blast was discharged, the flame acted on the 
dust somewhat as it might have acted on a lot of 
gunpowder spread loosel ibout. The investigation 
of the Camerton disast howed that the dust had 
become a highly inflammable powder actually dried 


currents for ventilation, so that merely a 
if the investiga- 


that 


by the air 
were needed to ignite it. 
West Virginia and 


few spar] 


tions in Pennsylvania show 


the dust was in the same condition, we probably have 
disasters completely 
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Should this theory be true, it indicates that a mine 
may be dangerous on account of too much dampness 
and too little ventilation, while on the other hand it 
may be dangerous by of too much dryness, 
possibly caused by too great ventilation. Fire damp, 
as we know, accumulates in large bedies where the 
air current is not sufficiently strong to expel it from 
the chambers and passages, but on the other hand 
there is the possibility of having a mine too dry, so 
to speak, especially if large quantities of dust accumu- 
late within it; for if this material is not 
dampened by some effective method, it is a continual 
menace, which is perhaps more deadly than even the 
fire damp itself. When ignited the flame spreads 
through the entire mass with rapidity, that. it 
may cause great destruction in such a short period 
that it is impossible to prevent it from literally wreck- 
ing the mine, as was the case in Monongah. 








reason 


removed or 


such 





Correspondence. 
New Forms of Kites, 
To the Editor of the Screntiric AMERICAN: 

In your issue of August 10, 1907, you give a 
interesting account of the kite-flying observations, in 
which I am greatly interested. The article does not 
cover a very extended field so far as I can read, either 
result, but still is of much interest and 


very 


in variety or 
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ARROW KITE. 


value. I observe that the box kite is about the only 
one so far recorded. I had looked for a large variety 
in pattern, as also in extent of flight. 

I have always been a great patron in her majesty’s 
domain of Kiteland, and I may say somewhat of an 


originator, as you will see by the inclosed diagrams 


of the first “sailor kite.” I find it the most perfect 
flyer as well as stayer among all kites. I was the 
maker and flyer of this kite in the original trial 


Have made hundreds of kites, though not all shapes, 
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SAILOR KITE. 


this one to meet the fickleness of Cali- 
Its extreme lightness and elasticity will 


light 


and shaped 

fornia winds. 
not withstand 
zephyrs it is a superb flyer 


strong gusty winds, but for 
In my experience it is the 
finest kite in shape and action of any kind (excepting 


perhaps the box variety, about which I know very 
little) I have ever handled. But it is not one easily 
handled by boys who have little experience in kite 
flying, as it requires skill and knowledge to guide it. 

The arrow kite is something new, and will prove a 
valued addition to kitedom, as it carries three tails, 
and will prove a high flyer. Both these kites will 
require care, both in the making and material. 


Azusa, Cal. NoRMAN J. OSBORNE 





Measurement of the Historic Are of Peru, 
BY J. W. DAVISON 

The committee of the French Academy of Sciences 
in control of geodetic operations on the equator an 
nounces the completion of the measurements of the 
historic are of Peru, a great scientific work, perhaps 
the most important completed thus far in the twenti- 
eth century. The announcement of the French Acad- 
emy is of special interest to American geodesy inas- 
much as two of America’s most eminent ‘geodesists 
have taken the initiatory in the work 

In 1889, Prof. George Davidson, of California, sug- 
gested that the French nation had the prior right in 
this remeasurement of the arc, to reconcile an unset- 
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tled question whether the equatorial or polar axis was 
the longer. The relative length of the axis in the 
geodetic science of the present 
important that Assistant BE. D. Preston, of the 
States Coast and Geodetic Survey, at the international! 
Stuttgart (1898), 
sion of this question, and it was voted that the Freneh 


time had become so 


United 
Association, at renewed the discus 
nation begin the remeasurement of the arc 

This arc is known as a part of an astronomical cir 
cle traversed by the sun or a star between its rising 
first 
savants to decide a question in regard to the 


and setting, and was measured by the French 
form of 
the earth which had arisen over the result of Cassini's 
surveys in France. This work is a costly and gigantic 
task, and first 
gave additional luster to the scientific fame of France 
was made known the scientific 


when it was accomplished the fest 


and when the result 
world accepted Newton's theory of our globe being an 
The first measurement 
covered a period of 


oblate spheroid early in the 


eighteenth century nine vears, 
in the triangulation and base measurements, the sec- 
ond not quite so long—1899 to 1907. 

It seems this question as to the length of the polar 
and equatorial axis arosein this way: A clock having 
been carried from Paris to the equator was found to 
lose two minutes each day. This fact was supposed to 
strengthen Newton's theory that the earth is an obiate 
spheroid; therefore, to reconcile these two dimensions, 
the French Academy first undertook the measurements 
of meridianal ares, one on a frozen river in Lapland, 
the other above the clouds in Peru. 

Strictly this are is not in 
ing to the geography to-day, but in Eeuadoy, 
ing from Tulcan to Payta, embracing 74 geodetic sta 
three base-line measurements, six azimuth «& 
terminations, 64 latitude, 48 mav 
netic stations, distributed all along the are. six pendu 
lum Kight differences of longitude 
mined between stations at Tulcan and Payta and the 


speaking, Peru, aceord 


extend 


tions, 
determinations of 


stations. deter- 


comparison of the differences of longitude, geedett 


and astronomic, between the two will throw light on 
the form of 


on the coast 


the geoid, as the first two stations are 


and the third in the Andes above the 
clouds. 

This great work, which was begun by 
the Geographic Service of the French 
Paris for Ecuador in May, 1899, was continued uptil 
completed, and embraced also a study of the natural 


important collections in 


the officers of 


army, leaving 


history and botany, zoology, 
anthropology, and ethnology of the most 
section of our globe. The preliminary computations of 
the work are so far advanced as to assure the value 
of the observations, and the publications of the resnits 
are regarded as an important event by geodesists and 
scientists throughout the world. 


a a ee 


interesting 


The Current Supplement, 


The Automobile Club of America has instailed a 
most elaborate testing plant for automobiles in its new 
club house. This plant is very fully described and 
illustrated in the opening article of the current Supr- 
The latest development in foreign 

Eeaglish 
This cat 


PLEMENT, No. 1674, 
motor cars for railroads is described by the 
correspondent of the Screntiric AMERICAN 

is drawn by a kind of miniature locomotive, 
can be used for other haulage within a limited sccpe 
Prof. A. E. Watson contributes the tenth installment 
of his paper on the elements of electrical engineering 
The subject discussed is controlling devices for railroad 
Probably in the whole history of acronautics 
190K A 


which 


motors. 
no year has begun with such high hopes as 
forecast is made of the probable progress which will 
be made. As our knowledge of the nature of radic 
active phenomena has grown, we have reached the con- 


viction that even radium, which is apparently un- 
changeab!l cannot keep activity forever, but that 
in course of time it is converted into another inactive 


product Because radium would have disappeared long 


ago if it did not originate from something, it must 
be assumed that it is constantly formed afresh. Otto 


Hahn endeavors to trace the originating substance in 
which he entitles “The Mother 
“Sight in the Lower Animals” 
information 


Substance 
title 


an article 
of Radium.” 
of an article which 
The coal reserves of the United States are 


is the 
gives much curiou 
mapped and 
a -- 

ent Fiying Machine and Airship Bids. 


discussed. 
The Govern 
It has 





decided by the Board of Ordnance and 
Fortification not to require inventors of fiying ma 
chines to show all the features of their 
when submitting bids. Consequently, if there are any 
features which an inventor wishes to keep secret, he 
can do so by simply making a that effect 
Bids will be received up to noon of February 1 

All the bids for a dirigible balloon 
but a new set of specifications have been drawn up 
and bids upon these will be received until February 
15. The new_specifications are practically the same 
as the old ones, the chief difference being that the 
speed required has been reduced from 20 to 14 miles 
an hour. 


inventions 


note to 


were re jee ted, 









AN OPEN-AIR VENEER MACHINE 


Man people who cannot the significance of 
statiath« in ain a Vv det! idea from a graphk 
justration | teal 1 veneer slicer how 
one of the uM h are eating up” our tor 
ext rh ‘ wheel measures thirty-six 
feet dia hs one hundred and s« 
ton it lin cutting the venee e eleve 
feet , ichine has a dail ‘ i of 
100 000 ‘ | Iriven from lit outs gea 
inion on the engin« haft Che 
la it Winston-Salen »< I pen 
7 
>--*--+ 
HOW OUR MEASURES OF LENGTH ARE TESTED. 
HERBED WADE 
irdina measure of lengtl ich as the foot rule 
ad nade and divided to the exact scale 
of accurate standard these standards being in turn 
derived om certa official ones The parent stan 
dard—in France—i 1 metal bar marked with trans 
verse ne mr mar at a certain temperature is the 
tandard of d ince accepted by the entire scientific 
und a la pa ‘ the commercial world All of the 
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In 1890 the United States, 
Metric 
two meter bars known as numbers 21 and 27, 


Now, 


represents 


which had been a party 


to the Convention of 1875, received from the 


bureau 


adopting the latter as the national standard 


the construction of such standards as these 


the work of the Bureau; and in addition to such com- 
parisons from time to time, it is constantly working 
on other matters affecting standard length. Typical of 
this is the recent study of a nickel-steel alloy known 
is invar, which with a very small coefficient of ex- 
pansion with temperature has been found available 
is a material for standards, and particularly for the 
wires or tapes used in measuring the base lines of 
geodetic surveys 

The instruments employed for the comparison of 
iandards of linear measure are called comparators. 
[The comparator designed primarily for studying the 
expansion of standards by comparing two meter bars 
at the same or different temperatures consists of two 


masonry piers, which go down on independent foun- 


dations into the ground, and are surmounted by heavy 


iron castings which carry two micrometer microscopes, 
the whole being arranged so that the microscopes are 
just one meter distant from one another. The piers 
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temperature of melting ice, or zero degrees Centigrade, 
is the standard or correct temperature for the inter- 
national meter, and other standards must be compared 
to it at that The water in the trough 
can of course be maintained at any desired tempera- 


temperature, 
ture, and by means of paddles driven by electric mo- 
circulation. Carefully calibrated 
the the 
temperature to be measured with great precision, and 


tors it is kept in 


thermometers placed near standards enable 


through microscopes placed above the 
The 


observer 


these are read 
microm- 
is look- 


the surface 


the illustration. 
through which the 
the fine traced on 
of the bar to denote 


tank and to be seen in 


eter microscope 


ing is focused on line 
the limiting distance, and a series 
of settings and readings is made. A second standard 
in the other trough is then brought into precisely the 
same position under the microscopes, and the differ- 
ence in length is measured by the micrometer micro 
scope. A similar proceeding of course takes place at 
the opposite end of the standard. Keeping one stan 
dard at a fixed temperature, and varying the tempera- 
ture of the other, enables a determination to be made 
of the expansion, which is of course one of the most 
standard bar that must be 


essential constants of a 

















The Wheel Has a Diameter of 386 Feet and Weighs 170 Tons. 


. 


measure ‘ i e and industry are 
now referred t« he | national Prototype Meter, a 
platinum-iridiun ar of X on preserved at 
the International Bureau of Weights and Measures at 
Sevres near Paris Whether the measurement be 
made with a steel tape 200 feet in length or a four- 
meter meal bar, as in the case of the base line of 
geodeti whether it involve such min 
juantiti vave length of light, ultimately it 
nece ba to this standard bar If the 
measure yf ) ry using the metric system, 
ve compa ! the ere of comparisons, 
an be dire« ! case of such countries as the 
iinited States essa to derive the customary 
jeasures from a metric national standard, making use 
of a legalized ratio \ lingly from the United 
States national! standard, a n bar is necessary to 
i4 centimeters in ord have a legal yard 
while our ordinary measures purely English 
yet for their exact value they must be referred to meter 


Lars made at the International 


Bureau. This of course 
United States is on a 
the 


does not imply that the 


metric 


bavis, but merely that it depends upon best and 


mest permanent standards 


as that caused by 


be communicated to 


there is a 


joining the two microscopes 
dards 
water may be admitted to a surrounding jacket, so as 
to keep the temperature at any desired point. 


The Cutting Knives are 11 Feet Long 


AN OPEN-AIR VENEER MACHINE. 


nd caps protected by wood and other non-conductors 
of heat can be seen in the illustration, and the floor 
is not in contact with the piers, so that no vibration, 


the movements of the observer, can 


them. The micrometer micro- 


scopes are of the ordinary type used for such work, and 
consist of compound microscopes in whose focal plane 


a frame, 
which a horizontal motion can be given by a screw 
th a divided head. By making the thread sufficiently 
vernier to read the divisions of the 


system of cross hairs carried on 


ne nd using a 


head ossible to measure with great precision 
the mo nt of the cross hairs over any minute dis- 
tance, as between the marks limiting distances of two 
standard bar being understood, of course, that the 
most precise standards of length are of the line type, 
as distinguished end standards Between the 
piers will be noticed a heavy casting carrying a car- 
riage, on which are mounted two metal tanks or 
troughs, which can be moved transversely to a line 


In these tanks the stan- 
to be compared are placed in shaved ice, or 


The 


used for comparisons. 


one, 
expansion can be studied with as much care as in the 
case of the ordinary meter standards. 


wheels. 


and the Daily Capacity is Nearly 100,000 Feet. 


For measures of length longer 


than a meter, or in particular for the four-meter bars 
used in measuring a base line, a special form of com- 
parator is employed. 


The base line of a geodetic sur- 


vey is a distance laid off on a level piece of ground, 
and measured with the highest precision possible, as 
it forms the initial measure on which is built up a 
network of triangles from which it is possible to com- 
pute distances of great length, such as an arc of the 
earth’s surface. 


The special comparator for standard- 


izing the geodetic bars can be used with bars either 


two, three, or four meters in length, and the 


This compara- 


tor consists of a series of five micrometer microscopes, 
ranged in line and mounted on separate masonry pil- 
lars. 
the comparator just 


In front of them is a trough similar to that in 
and mounted on 
is taken and adjusted, so 


described, also 


A standard meter 


that one of its lines is beneath the end microscope. 
The second microscope is adjusted on the line at the 
other extremity, and the standard is then moved along 
so that the first line comes under the second micro- 
scope, and the third microscope is duly adjusted. In 
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this way the various meter divisions 
are laid off, and the bar under test 
determined. By changing the tem 
perature of the bar, and noting the 
difference in length as indicated by 
the microscopes at the end, or by two 
others mounted on similar pedestals 
in a line parallel to the five already 
mentioned, the coefficient of expan- 
sion of the particular bar under test 
can be obtained, and this of course 
must be used when a measurement 
is made in the field. To use such a 
r to the highest advantage requires 
what is in short a temporary com- 
parator with reading microscopes, 
but two or more bars can be placed 
end to end on tripods and carefully 
leveled and adjusted The various 
metal bars used in geodetic surveys 
are most carefully constructed and 
tested, and numerous comparisons 
with the metric standards are made 
either before or after their use in 
the field, or often both. Consequent- 
ly, all geodetic measurements through- 
out the world are made on the same 
basis, and the unit employed is the 
International Meter 
A more rapid method than em- 
ploying a bar has been found to be 
the use of steel tapes or wires 
stretched by a_ certain constant 
weight. This method has been em 
ployed considerably, and when M Measuring the 4-Meter Bars Used as Base by Surveyors. 
Guillaume of the Bureau Interna- 
tional found that an alloy of nickel and steel was available where the effects 
of temperature were a minimum, it seemed at once desirable to make experi- 
ments with a view to its use for such geodetic measures as well as for bars 
and other standards. Accordingly, such wires were made, and have been under- 
going test for several years They are tested in an underground passage in 
the Bureau, where a constant temperature can be maintained, and imbedded 
in the masonry wall are a number of permanent marks that have been laid 
off accurately from a four-meter standard of invar. The standard distance 
so taken is 24 meters, this being selected as a multiple of four meters, the 
length of the ordinary geodetic bars, and with the wires stretched over pulleys 
as indicated in the illustration, it is possible to determine their elasticity, 





Testing a Wire fur Survey Work. 

s * 
expansion, and other properties, the permanent 
marks making comparison at any time a sim 
ple matte: Another illustration «shows the 
actual u of : nvar wire ip a field test, and 
indicates the simplicity of the apparatus and 
the ease with which it can be worked. The 

tripods at the ends carry the pulleys 

over which the wire is stretched 

while the intermediate ones have 4a 

point on their heads, and a plumb 

line enabling this point to 

on the ground on a 

A divided scale is 

measuring wire at it 

o that an accurate reading as 

cts the point on the tripod hea 

can be made. Keeping one 

marking tripods in position, and 

moving the other as well as the 

porting tripods and wire, a 

of considerable length c: 

ured with speed and accuracy 

while the accuracy is less than w 

the more cumbrous bar apparatus 

is ofter: compensated for by the 

creased distance measured An 

teresting and recent application 

these invar wires was when a base 
The Use of an Invar Wire; Obtaining a Base for a Geodetic Survey. was measured in the Simplon tun 


nel, affording a new check on the 
HOW OUR MEASURES ARE TESTED, 
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Sy and Italian surveys As a contra from the 
geciletic measure are ma d tandards or test 
nieces for use rm engineering and the 
machin« ho} hese mpared in the Hartmann 
comparatl l t a steel bed upon which 
i twe ine ‘ which is fixed, while the other 
be pl ed iT ed distance Through one 
of thes« ya ‘ i micrometer screw working in 
a hread, and having a solid head which 1 upplied 
! pul ov which pass the cords connecting 
‘ ii cha m, and ten long arms each carrying 
it trem t marking point that comes in con 
tact i he paper on the registering drum. Between 
the rt ‘ I a irryin device in which are placed 
tf t ’ andard to be compared and these are auto 
matien put in position alternately between the end 
o } ni w and the terminal piece on the other base 
\ j ew brought into contact with the pieces 
bei compared, the registering points mark on the 
record heet, and from the mean of the readings 


the difference in the length of the two pieces is asce! 


t ed This instrument has given remarkably good 
resul ! one of the most practical instrument 
ot rhe Mureat 
he t rument described above represent but 1 
f ie many comparators, dividing engines, the 
mome i ipparatus ets that go to make ip the 
equipim of tl International Bureau, and are used 
in constructing and testing measures of length With 
ther mu ilao be mentioned the wonderful optical 
[ppara of Michelson, that enables the standard 
meter to be determined in terms of the wave length 
of light of fxed position in the spectrum By the 
incipie oO interference it is possible to measure i 
n tan vith the wave length of light as a unit 
ad wit hi ipparatus Michelson and Perot and 
ral hav found exact values for the standard of 
i o that a new meter could be constructed at 
iny time one well versed in the practical work of 
rie or 
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HOW WE KNOW THAT THE EARTH ROTATES 
Mundament to the accepted astronomical system is 


the doctrine of tl diurnal rotation of the earth. This 


view upported as it is by the unequivocal and undi 
vided testimo of all those who have the right to 
peak, is nevertheless contrary to the appearance of 
(Hinges | rhaps 1 much so to-day as evel lhe sun 
moon, and stars do certainly seem to move across the 
Bky \t firet blush, it would seem as if a semi-rota 
tion of the irth would be sufficient to put us where 


we would bave no further excuse for not falling off 
Thes bjections to the theory of the axial rotation 
of the earth can certainly be answered. and in a way 


too, to convince the untrained mind that they form no 


real obstacl: © a belief in terrestrial rotation But 
the mere removal of obstacles, while a very necessary 
preliminary matter, has nothing very compelling about 


it, and if this were all that could be said, one would 


be at liberty to believe or not There is, however, an 
enormous mass of evidence, accumulated during the 
past few nturle through the strenuous and sus 
iined efforts of astronomers, which confirms rotation 
md refutes fixi No capable investigator has exam 
ined this evidence and remained unconvinced At the 
Same tin t must be said that the proof cannot be 
presented ill to the lay mind And as to proof 
from dire observation. no one has stood off at some 
external point and become the actual observer of the 
rotatin rlobe of the earth 


On the other band, this phenomenon is not incapable 


of ocular presentation through its effects—through 
uch effect too. as it would be difficult to account for 
on other ounds Before passing on to a considera 
tion of vch demonstrations, it may be well to devote 
word wo to what might seem a very promising 
methos {f a heavy object be dropped a considerable 
distance i 1 vertical mile, the earth might be ex 
pected } ' its own surface a n ked distance to 
t ea } he f ke In fac 
it would ' e abo eCO! oOo accor lish hi 
al At the latitude of New Y« tl earth i 
otating at the urface velocity of approximately 1,100 
et pe nd Consequently, the point on the sur 
we determined by a plumb line as immediately below 
the o | position of the object would be carried 
istward abo 18 1.100 feet during the fall The 
vip jes 1. aceordingly, complete its fall about 3.7 
rysile \ \ f the point determined by the plumb 
t! Ne o othe influences at work It 
must ‘ ‘ ! owever, that the object at the 
moment of i fall had acquired from the 
earth an eastw l r equal to that of the earth 
The onl influence ible of effecting this is the 
horizontal resiatance of t! alt But the atmosphere 
self is aceompanying the « th at tl same velocity 
nd » is alle to afford no horizontal retardation In 


fact, when we consider that in reality the object at 
the beginning of its fall had not only an equal velocity 
urface of the earth, but a greater one, 
imstance that iis radial distance fro 
the axis of rotation was one mile greater than that of 


due to the 
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the surface. we might expect it to reach the ground 
to the eastward—even notwithstanding the fact that 

was continually falling into a slower-moving atmo- 
phere The consideration that this would yield a 


very small deviation, together with the difficulty of 

















Fig. 1.—A Simple Form of Gyroscope. 


making proper allowance for the atmospheric retarda 
tion, would seem to reduce this method to one ol 
limited application 

Another method, and one free from serious difficulty 
involves the use of the gyroscope This beautiful 
experimental demonstration of the axial rotation of 


the earth was apparent! first proposed by Edward 





Fig. 2.—A Three-Axis Electrical Gyroscope. 
Sang in a paper read before the Royal Scottish So 
ciety of Arts in 1836 The same method was inde 


pendently brought forward and actually used by Fou 
cault about 1855 The experiment depends for its 
success upon the fact that a rapidly-rotating disk ex 
erts considerable resistance to any angular displace- 


ment of its plane of rotation Anyone may convince 





Fig. %.—Initial Position Fig. 4.—Gyroscope Axis 


After Partial Rotation 


of Gyroscope 


Axis. of the Earth. 
himself of thi ting in swift rotation the sim- 
ple form of gyrosco; own in Fig. 1 If, while the 
di is rapidly rotating frame be helu in the hand 


and moved about in such manner as not to cause any 
angular deviation of the axis ef rotation, there will be 
But, if an attempt 
be made to change sharply the direction of the axis, a 


experienced little or no resistance. 
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distinct resistance will be felt Now, if a large and 
heavy gyroscope—mounted as shown in Fig. 2, so as to 
have its axis free to assume all directions—be main- 
tained in rapid rotation, its axis may be relied on to 
persist in its original direction, although the whole 
may be made to go through all sorts of changes. This 
persistence of the axis of rotation is the point that 


must be kept in mind all through Consider now the 


direction indicated by AB in Fig. 3 This may be 
taken to represent the direction of the axis of the 
When 


rotation of the earth has carried the gyroscope east- 


gyroscope at the beginning of the experiment 


ward, the supporting frame being fixed relatively to 
the surface of the earth, the axis will maintain its 
original direction, and we shall find, upon examining 
Fig. 4, that it has now, so far as an observer upon 
the earth would judge (his judgment being based upon 
relative. positions of surrounding objects, meridians, 
ete.), made.a partial rotation in the direction of the 
hands of a clock In reality, as is plain to us who 
are removed from both objects, the earth has turned 
underneath the gyroscope disk from east to west, that 
However, the 
gyroscopic. axis will not appear to a terrestrial observe 


is, contrary to the hands of a clock 


er to be revolving in a plane, but on a surface of @ 
cone. This is the ocular method of demonstration of 
Sang and Foucault 

Now, Foucault gave still another method of show- 
ing visibly the diurnal rotation of the earth In 
this experiment, a property of the pendulum, similar 
to the one utilized in the case of the gyroscope, ig 
taken advantage of If a pendulum be supported free- 
ly, that is, by the equivalent of a universal joint, and 
then set in vibration through a considerable arc, it 
will be found to manifest, analogously to the gyro- 
scope, a distinct tendency to swing always in the 
same plane An experiment in confirmation of this 
persistence of the plane of oscillation may easily be 
made Attach a heavy bob to a silk thread three or 
four feet long, thus making a pendulum. Holding the 
one end between the fingers of one hand, let it be 
set in steady motion through a considerable are. After 
making sure that the vibrations are proceeding in an 
even manner, it will be found that the hand may twist 
the thread without affecting the plane of oscillation. 
Of course, with a simple thread, care must be taken 
that the twisting does not proceed far enough to pro- 
duce a torsion through its entire length If a swivel 
or universal joint be used, this caution may he dis- 
regarded Of course, this twisting at the point of 
support is equivalent to rotation of the room. Now, 
this latter is just what occurs when the pendulum 
is resorted to in order to manifest the axial rotation 
of the earth. The earth rotates, or turns, under the 
pendulum But the pendulum does not follow this 
turning movement of the earth, but maintains its 
plane of oscillation continually parallel with itself. 
This may be understood by referring back to Figs. 3 
and 4, where AB and A’ B’ may be taken as indicat- 
ing the direction of the swing of the pendulum bob at 
different stages of the earth’s rotation. This experi- 
ment was carried out on a large scale by Foucault in 
the Pantheon at Paris in 1852 The length of his 
pendulum was about 220 feet, and the weight of the 
brass bob about 62 pounds. Sechwerd repeated the ex- 
periment in the cathedral at Spire. The celebrated 
cathedral at Cologne was also utilized by Gathe for 
the same purpose. The experiment is to be repeated 
in the Chapel of Columbia University in New York 
city very shortly 
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Transatiantic Wireless Telephon 





Wide newspaper publicity has been given to a report 
that Poulsen will within a few weeks establish a wire- 
less telephone communication between Ireland and 
America. This report follows on the heels of one 
that wireless telephone messages have spanned the 240 
miles dividing Berlin and Copenhagen—in itself an 
exceptional accomplishment, if true. Prof. Pupin, of 
Columbia University, says “Prof. Poulsen’s invention 
of the continuous oscillator makes wireless telephony 
possible beyond a doubt. But the distance over which 
communication can be established will always be limit- 
ed, and he will never be able to telephone across the 
Atlantie or over any other area of the same size. In 
telegraphy the whole of the power available for 
signaling, while in telephony this only holds true for a 





small fraction of the power. So it does not seem likely 
that wireless telephony will ever cover nearly the dis- 
tance that wireless telegraphy can. To do the same 
work, telephony would require a hundred times the 
power needed for telegraphy 
—— a 0 


Joints in a cupola can be pointed up with finely 
ground chrome ore. This material is largely used in 
constructing the hearths of certain steel melting fur- 
naces and can be obtained from foundry supply houses. 
It will be necessary to use a very small amount of clay 
in the mixture to render it plastic. In lining an ordi- 
nary cupola ‘he joints should be made as tight as prac- 
ticable, the bricks being dipped in a thin clay wash 
before they are placed in pesition, 
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A FAMOUS TAXIDERMIST AND HIS METHODS, 


BY HAROLD J. SHEPSTONE 


Of the 
greater 


none has earned a 
successful mounter of the 
than Mr. F. J. Umlauff, of Hamburg 
Indeed, he can lay claim to several records in 


European taxidermists, 
reputation as a 


bigger beasts 


this » gorilla looked down 


Scientific American 


discovered hiding in 
could get at it. 

The daring hunter at once took out his bush knife, 
and after considerable trouble managed to cut a path 
to the foot of the tree. Its curiosity aroused, the 
through the leaves, but at that 

moment the hunter's gun 


a tree, so situated that no one 





; 








was heard, and the huge 
beast received an ugly 
wound in the jaw. It fell 
head first out of its perch, 
and caught hold of the 
branches before it reached 
the bottom. But a second 
shot, well directed, brought 
the monster to the ground 
at the very feet of the 
slayer. It was not 
giant, but a magnificent 
specimen of its class. The 
skin was beautiful and the 
teeth perfect. Twelve men 
carried it back to the vil- 
lage—no easy task, as the 


only a 


monster turned the scale 
at 500 pounds. The ani 
mal was then skinned 


This and the beast’s bones 
were embalmed 
to Europe. An account of 
the method pursued in the 
mounting of the gorilla 
will give an idea of the 
general followed 
at this interesting 
lishment. 

On the 
skin and 
measurements were taken 


and sent 


system 


estab 


receipt of the 


bones, numerous 


Then a clay model was 
made to guide the taxi 
dermist in his task. The 


skin was then cleaned and 


tanned, a process which 


occupied several weeks 
The real 
tion with the 


was that involved in build 


labor in connec 


mounting 
ing a suitable framework, 
or “manikin,” to 
the skin. To 


receive 


accomplish 








PHOTOGRAPH OF A GORILLA TAKEN IMMEDIATELY 
CENTRAL AFRICA. 


profession, having mounted the largest gorilla ever 
shot, and also the biggest sea elephant ever killed. 
Just now, Mr. Umlauff is engaged in mounting a 


one of the Lamas of Thibet. This 
Indian 


the tiger, and 


hest of animals for 


collection will include all kinds of animals, 


such as the elephant, the monkey, vari 


ous kinds of birds There will also be a giraffe in 


the collection, as well as representations of snakes and 
these beasts there will be 
Each 


sections, so 


fishes In the mounting of 
animal 
that 
Thibet gan be the 


ho attempt t groups. 


will be 


» produce artistic 


mounted separately, and in 


the transportation difficulties in 
animals are destined for 


fact 


etter surmounted These 


the sacred city of Lhasa, which must assuredly 


be accounted as a sign of progress so far as this 


hitherto isolated and closed country is concerned 
When the writer was in Hamburg a few weeks ago 

he called upon Mr. Umlauff, and obtained some inter 

esting information from him as to his work as a 


mounter of large animals Probably no taxidermist 


has been more successful in the mounting of big apes 
than Mr. Umlauff In his workshop I was shown a 
gorilla just completed that stood over five feet in 
height, while modelers were busy upon the carcasses 
of two others almost as large. The skins of these 


him by Mr. H 
Africa for years 


animals are supplied to Paschen, a 


hunter, who has resided in Central 


He seems to find little difficulty in supplying the skins, 


while Mr. Umlauff apparently finds if comparatively 


asy to dispose of the stuffed specimens as soon as 
finished. They a old, of course, to museums in all 
parts of the world 
It was Mr. Paschen who killed the record gorilla 
whose stuffed skin iow to be seen in the Hon 
Walter Rothschild’s museum at Tring, Hertfordshire, 
England It is withou estion the finest mounted 
ecimen of the big ape in the world. It was killed 
M Paschen during hunting trip in the Came 
on He was strolling one afternoon alone a little 
way from his camp, when a band of natives suddenly 
confronted him They told him that a “big monkey” 
had made its appearance in their neighborhood, of 


hen subsequently 
panied by some 
tinutes’ walk they 
where the natives 
the animal was 


AFTER IT WAS SHOT IN 


skeleton 
was made and firmly bolt- 
ed to a stout platform, 


this, a wooden 


83 


the right color and length and inserted correctly. Th: 
hair of a gorilla grows on its arms in two directions 
for the hairs on the lower arm point backward toward 
shoulder to the elbow they 


the elbow, and from the 


point downward. When the tropical rain descends in 
torrents, the gorilla sits down and folds its arms over 
its chest; the rain runs off the 
the arms, shooting off at the elbows; the arms 


shoulders and down 
there- 
fore serve as a thatch to keep the body of the creature 
dry. 

feat in 
Umlauff establishment at the 


An interesting taxidermic process of 


com- 


pletion at the time of 


the writer’s visit was the mounting of a large Indian 


elephant This animal was useless as an inhabitant 


of the zoo, having gone mad, and was accordingly pur 
It was then strangled, and 
hide 


chased by the taxidermist 


by killing the beast in this way the was prac 


tically undamaged The skinning of the great brute 
occupied a fortnight, and several gallons of embalm- 
ing fluid were injected into the veins to render the 


work more pleasant. Then came the tanning of the 
skin and the cleaning of the bones After this. of 
course, comes the mounting, which portion of the 
work had not been put in hand at the time of th: 
writer’s visit Needless to add, a particularly large 
and strong frame is demanded to carry such a gigan 
tic hide as that of an elephant. The fact is, a taxi 


dermist who mounts giant beasts of this description 


needs to be a carpenter and a blacksmith as well as ¢ 
There are few professior 
that of the suc 


modeler and an artist 


demanding so many qualifications as 


cessful and artistic mounter of the bigger beasts 
_ Se eae 
The Wireless Telegraph of the Togo Negroes, 
A German colonial official writing from German East 
Africa noticed 


‘During a in Togo I! 


bell-like 


says journey 


particular tones coming from a distances | 


asked my ‘boy’ what that meant He said that it was 
the ‘ehu,’ a remarkable instrument consisting of two 
wrought-iron cow-bells, one large, the other small 
which are welded to a common handle and struck with 
a stick According as the tones are at shorter or longer 
intervals apart, words and sentences are formed, and 
these are thus conveyed from village to village. 


Almost every native in the party seemed to understand 


the ehu language As the sounds were sent out far 
into the distance, the boy said smilingly Sir, that 
is about you; the ehu has said: “The white man 


comes. He has no soldiers. He is going to Woga 

It is, however, questionable whether the instrument 
conveys words and sentences as such; for this would 
imply a written language It could, however, be used 


to convey ideas, just as does one form of the deaf an: 


dumb sign language, 





This was padded with ex- 
celsior, on top of which 
thick-layer of 
clay This lat- 
copy of 


was laid a 
modeling 

ter was a close 
the real animal on a slight- 


ly smaller scale, to insure 


a perfect fit of the skin. 
When the skin was 
stretched and stitched on 
the clay model, the task 


no means finished. 
there little bald 
had to be 


was by 
Here and 
places covered 
with artificial hair; a few 
parts of the body required 
a little coloring to render 
the whole harmonious, 
great 
open mouth demanded con 


while the ears and 


siderable manipulation to 


give the animal a lifelike 
appearance This huge 
beast, it may be stated, 


stands 5 feet 5 inches high 


and measures over eight 
feet from finger to finger 
It takes from four to 


six months to mount a 
depend- 
size of the 


whether there 


gorilla, the time 
ing upon the 
animal and 
is much to do in the way 
The art 
of taxidermy is not the 
mere stuffing of an animal, 
lifelike 
Curiously 
arranging of 
the hair of a gorilla calls 
great deal of pa- 
traveling and 
process of tan- 
ning a l6t of the hairs 


of “trimming.” 


but in giving it a 
appearance 


enough, the 


for a 
tience. In 
during the 














come out, and these have 
to be replaced by artificial 
ones. They must be of 


GORILLA FROM: THE CAMEROONS. HEIGHT, 5 FEET 5 INCHES, IT TOOK FOUR 
MONTHS TO MOUNT THE ANIMAL 
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MACHINE SHOP OUTFITS, TOOLS AND intercommunication by, G. W. Picard. 876,296 . ’ : - > 
SUPPLIES. BEST MATERIALS. BEST Mall bag cateher, O. Shaffer ........ . $77,240 water—so essential to shaving. ‘That’s why 
WORKMANSHIP. CATALOGUE FREE : ne Ss ee, We. & 86 rene aes ig ' ; ; > 
SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati, o.| M°"y"e, Spreading attachment for wagons, | | brushes fastened with rosin, cement or glue, 
Masonry fastening device, Rt. S. Peirce. 877,118| jn i leave a trail of bristles from ear to chin = 





— Measuring inst t, electrical, W. J 
JHE CupPeR (uP "WHEE wsctestastesameieccatan 877,251 dangerous to the face—hard on the razor. 





\ _ ‘ Memorand hibiti levice, Maxfield ait 443 
\ t2" Its triangular shape prevents emoranda exhibiting device, § axfiel¢ b+ ° 
ntangling and gives three times | Metal bodies, shaping, R. W. Hardie...... 877,077 Th , 
the capacity of any other Clip for | Metal swaging machine, W. Fehr. . 877,315 e bristles of 
J attaching papers together. Metal working machine, L. H, Blood. 876,932 4 
Best & Cheapest. All Stationers. Mines, electric apparatus for the ignition ; 
rf) > re » 7.2 ‘ 
CLIPPER MFG. co., ae f, 2. y Kal —— ie Serer 877,284 
y/ ‘ 401 West 124th St., New York, U.S.A. Mop wringer, W. H. Wetmore...........- 877,149 
Send 10c. for sample b ; or 20c. for clips and desk tray Motion checking device, O. F. Persson... 876,994 
Motor control, K. A. Pauly......... : 876,993 se 
Motor control, H. E. White ...... seecess, GEN TRADE MAR 
BARKER MOTORS Motor control, C. EB. Zix .............,.-- 877,080 
Motor converter, starting, E. F. W. Alex dl 
Reliable.-1%4 to 10 H. P—Economical anderson eee esses 876,923 Shavin 
Motor cooling device, A F Rr 876,973 
Their perfect operation and reli- Mower grass catcher, lawn, M. T. Curran. . 877,299 Bes: 
ability are due to common sense Multiple cylinder engine, Chase & Seung: hh 
mechanical ideas and good construc- Music indicator, W. E. Thrash .. ees 
tion. While iow in pri e, they are Music indicator, F. E. Hobart seeese 
made of best materials with careful Musical instrument, automatic, A. A. a a . 
attention to details Rose .... baka den santo esine Ses 877,125 yy are held together by vulcanized rubber, 
Musice s e C d A. : echic , 
C. L. BARKER, NORWALK, CONN. eee making the seat of the brush practically 
ee Musical instrume nt player, mechanical, B. | § one solid piece. Not only are Rub- 
A. Hoglund ° ° 877,080 : 7 ~ $ . 
GUNSMITHS. TOOL | Musical instrument pneumatic E. de af berset erg 2 gen — 
2 Kleist . ere eo 877,203 | . impervious to hot water, soap anc 
MAKERS, EXPERI Musical instruments, regulation of tone in pe ‘ 


MENTAL & REPAIR mechanical, L. Hupfeld . . ++» 877,082 | ‘ rough handling, but you cannot 
877 : 











WORK, ETC. Oil burner, crude, J. P. Donovan 178 ri cA pull out a bristle if you try. The 

F 9 tol , ) Oils of marine engines, means for recover- t x be he 

pete hag age ing and regenerating lubricating, Bibo- ; name on every yrush guar- 

Foot Power, Velocipede | lini & Baulino .. ’ ‘ -++ 877,163 antees it. 

or Stand-up Tre: adle. ator, A. C uster . Ds a otieod 877,411 ; 

Send for Lathe Catalog. ; . oe wa magne tically ‘concentrat- esr 406 At all dealers’ and barbers’, in 

| ng. ighton .. ° «++ BG1 4 ‘ > 
W.F. &INO. BARNES CO | Oscillating engine, J. Smith .. 877,132 all styles and sizes, 25, 50, 75 cents 
she | : - al 4 . > 7 2 , 

1999 Ruby St., Rockrorn, Int “Aw < nee i. W. E. Herman .... pot hr to $6.00. If not at your d alee’ 

7 Aw" Oxid fumes from ores and furnace prod send for booklet, from which 


<x RIDER DER AGENTS WANTED | ucts, obtaining, H. Pape seeseeee 877,114 / you may order by mail. 


h town to ride and exhibit sample | 9Xidizing means for solutions, W. B. Me 
—— fi . Pherson ivan 377,445 











| 
Bicycle. Write for special offer. , 

We Ship on Approval without acent acking, plunger, T. Larsson phe a<ccn nn : To the average man we 
deposit, a 10 DAYS FREE TRIAL Packing receptacle, G. W. Baylis ......... 877,161 P commend the $1,00 brush. 
and 7 wy ‘Treg Some <i} bicycle. , Paper bag machine, W. A. Lorenz .......-- 877,205 

FACTORY PRI n bicy les, tires. Paper hanging device, wall, D. Webster... 877,025 y 

| ’ \ . 

i. ands mdri - Fade wees Be muse weekend a | Paper holder, sensitized, G. A. Randall... 877,454 ’ y " THE RUBBERSET BRUSH CO. 
alogsend learn eur snneen oe a "+ | Paper holder, toilet, W. Lazar coscescce Mr Ye 74 FERRY ST., WEWARK, #. J. 
MEAD CYCLE co., Dept. S$ 269, Chicago, lil. | Paper vessel, B. I. Rike  .. eee F 7 

— ———— | Paper weight, B. S|. W hitehead 877, = 


SENSITIVE LABORATORY BALANCE] Pencil, lead, 8. J. Reckendorfer 
By N. Monroe Hopkins, This “built-up” laboratory | ages .. “ a A ‘ a “see 
balance will weigh up to one pound and will turn with a | 5°" ne ator, . ong . 

Pho uph record case W. Edsell 


juarter of a postage stamp. The balance can be made ee 
} I Pasterenhte print box, Haverhill & Jenk- 




















by any amateur skilled in the use of tools, aud it will 

work as well as a $125 balar The article is accom- | inson .. = ‘- : , 

panied 4 by de tailed wostine ‘Gewvioae showing ones us | Photography, sensitive plate for “color, A. nail The Largest Parts and Supply House in America 
stages of the work. This article is contained in SCIEN- & L. Lumiere 877,351 “ Everything for the Automobile and Automobillists 


TIvIC AMERICAN SUPPLEMENT, No. 1384, Price 10| Pitture machine, moving, J. E. Lager- 
cents For sale by MUNN & Co., 361 Broadway, New | 8 
York City. or any booksetler or newsdealer 


Manufacturers, Distribsters and Jobbers 
AUTOMOBILE PARTS AND ACCESSORIES 


metal, F. W Skinner 
| apparatus, metal, E A 


Build It Yourself |»... E. T. Gilbert 







Dealers 





“The Growing House” 3932 Olive St., St. Louis, Mo. 





























A Pipe coupling, H. 8. Putney ‘ 
aad re protector for” butidings, header, ‘a Our 1908 Catalogue, 200 pages, over 1000 illustrations and 5000 descriptive quotations, yours for the asking 
Sander ae 877,456 PS at ra 
| Pipe wrench, G. Paterson .........++- . 877,225 = ha 
p Pipe wrench, chain, G Amborn, 
klet and ph es oD a | 876,925, 876,926, 876,727 
hod engmnss. | Piston, H. A. Knox....... Vise dobvasesdl 876,974 
| GARDNE R moron COMPANY Planing machine cutter head, E. Carstens. orraee 
Planter, corn and potato, I. J. Kaar...... 877,344 
5011 Delmar Ave., St. Touls, U.S. 4. | Piow and fertilizer distributer, combined, 
| J. B. Hicks .. renee sien cevacy Ce 
Plow point, C. W MeWane ¥ 877,359 
Plug, fusible, L. P. Hacker....... . 877,329 
eys On | Pole brace, D. C, Van Buren A 877,268 
| Pole climber, H. Foldvik . : ‘ ..» 877,418 
4 Art ‘Min ree recwom Post Bumping post 
a, “an Potato ‘digge r, J. Moreau 877,356 
| Potato sorter and cleaner, J. E " Howell. . 877,442 
| Potential regulator, E. Lehr....... 876,979 
| Power transmitting mechan ism, A T 
et 0 ve catalog Brown : : 
books on these subjects | Press web controller, F Ww Rolland, Jr 





KEYSTONE WELL WORKS | Printer’s quoin, F. W. Blackhall 





Printing, lithographic, Jullien & Dessolle 





Beaver Falls, Pa. | Printing machine — mechanism, W 
New York Office, - . - 170 Broadway | Spalckhaver ~~ R «+... 877,010 
Printing press attachme nt, A. J How od. .. 877,195 








rinting pr feed and delivery attach- 


I SS 
Palmer Motors| ,. mer," Motinae 7 errr nesess 20.80 





Pulley, hoisting, H. A. Myers. ‘ a2 876,991 
T wo and Four Cycle Pump, blower. and the like, centrifugal, 
Stationary and Marine N. K. F. Hanson. 877.191 
One t twenty H. P Pump driving mechanism, J. C. Whitmer.. 877.276 
Catalogue FREE Punching and riveting machine, J R. 
French sendenesveotes 


Radiator tubing, F. H. Stolp......... 
Radiator valve, packless, J. Collis........ 
Radiators, relief valve for, W. W. Bris 
senden oc epecebeeee seen eesesesseusese 87 
Rail cleaner, groove, C. H. Frick 


DRILLING [fit join: 2 0: Sittae 000000 
Machines ial joint, insulted. R.” ¥.. ‘Dalton... E offer our patrons and subscnbers the advantages of a long 


70 siz and styles, for drilli >j eep or tailway Dp us, cooling e 0 lec- ; 
Over 70 sizes and styles, for drilling either deep or | Railway apparatus, cooling system for e 817.467 established and widely experienced department, devoted to the 


PALMER BROS., Ces Cob, Conn. sdintee 3." ih. item 
- a “3 bh * The 
B t 


5 . 
Seattle, Wash 








man Dock 














shallow wells in any kind of soll or rock Mounted ’ 





yheels or o lis, With engines or horse powers Railway crossing, A Hosmer 
Strong, otenple ‘oan durable Any mechanic can Railw ay, pleasure, H. A. Lockwood publication and distribution of modern up-to- -date books pertaining 
Operate them easily. Send for catalog. Railway signal, uP B. Corey. Setdihade il 
WILLIAMS BROS., Ithaca, N. Y. Railway signal, W. N. ‘Thompson .<<.2.0.. 87 to all branches of Engineering, Mechanics, Chemistry, Science, 
ailway rnal, J. ink . 





Par gy va RIE IEEE gg es -| Railway signaling system, ©. “Enderiein... $76,053) Industrial Arts, Trades and Manufactures. 

CR EAT BA RCAI N s! Ratchet drill, J.B. Blackwell. -.-....-.;- 817.288] — We shall be glad to aid our —_ in the proper selection and purchase 
Mode! Elec Rail « y t, third rail, consist- Spe bas : wr 877,245 . > “ 

ing of 6 fo e tof track 6 inch ange, y trestion, 6 foot Reac mie be ‘tween solids and gases, " effect- of books on the subject in whic they are interested. 

b ze, 2? handsome rs each oches long, one equip- ww B.A. Soe RS (ee .. 877,246 

aaa with sixth Revue power motor, all complete for $110. | a. 7 or Pon arai Aot for semifiuid or acme Our | 12- ~page catalogue of general scientific and technical books will be 
Also two }¢h. p. gas engines. complete, $25 each; one 25 | other Mke substances, F. BR. James.. 875,968 ‘led f 

volt ig h. p. motor, $18.50; one 8 volt 3¢ h. p. motor. $2); | pecording gage, automatic, W. BE. Jerauld. 877.198| Mal Tee to any address upon application. 

one Ruicon Tinfoll Phonogra ph, coneert model (very | Reducing tank. R. S. Redfield 877 371 

rare), $75; one Als Storage Pump. $12 (cost $30); two! » & a Sy Se goes 877.5 


























dynamo, i volts, 8 amperes, #25 eno; one Daft Tight | Beetaeccing qavite a tinier... Sfao| SOME OF THE SCIENTIFIC AMERICAN PUBLICATIONS 
4) Ow I — *" | Regulating device, omatic, P 77 258 
treet, New York. ak ih = i ha S77128 | The Scientific American Reference Bock, compiled by A. A. Hopkins, 12mo., cloth, 516 pages, illus. $1.59 
— agi t-3 ¥ Roaster, meat, J. D. Lewis.-........-..... 877,463 | The Scientific American Boy, by A. R. "Bond, 12mo., cloth, 317 pages, 320 illustration, .. . 200 
STU rY,, High-Grade OM ggt_hastow, combined, 6. "C. "Dol. op, | Home Mechanics for Amateurs, by Ceo. M. Hopkins, 12m. cloth, 970 pages, 326 illustrations, | 1.50 
. Roofing construction, metallic, C. Sporn- : Experim ental Science, by Geo. M. Hopkins, 2 volumes, I, 100 pages, 900 illustrations, . 5.00 
Instruction by ee sa Mae oT. The Scientific American Cyclopedia of Receipts, Notes and edited and comp by ‘Albert 
Correspondence Rotary engine, J. Marsden................. 877,108 A. Hopkins, revised edition, containing 15,000 selected formulas, 734 pages, . 5.00 
Established 1892 pane meee, ; out a edesdned ss ponte Magic, Stage Illusions and Scientific Diversions, by A. A. Hopkins, 8vo., cloth, 556 pages, iustrated 2.50 
Prepares for the bar of Saddle, top roll, E. Dixon............. ‘ s78.950 | The New Agriculture, Py d T. Byard Collins, 8vo., cloth, 374 pages, 106 illustrations, 2.90 
any State. Three Courses; Safety pin, Kaspar ¢ Krejel........ oseoe @ Industrial Alcohol, Its anufacture and me by John kK. peg? , Bvo., cloth, 516 | ) 107 ills. 4.00 
College. Post-Graduate and Sanding tables, F Niemann actical 7 
Business Law. Improved method of instruction, Saw, E. G. Ward. HP MALES SS X Pr Pointers for Patentees by F. A. Cr esee, 12mo., cloth, » Uae, te 1.00 
combining theory andpractice. Saw’ handle, crosscut, C. Brockelhurst..... 877,169 | American Estates and Gardens, by Barr Ferree, Law Hx134¢ fel on 340 pages, 275 illustrations, 10.00 
re your instruction than I Sawing machine, L. RB. Colbert............ 877,410 | The Design and Construction of Induction Coils, by A. Frederick Collins, 8¥o., cloth, 400 pp., 125 ilies. 3.00 
o1 mc § mill, double-cutting rotary, C. e | Zeit- 
learned in six months tn 8 law - ante oo ppeitormes Mets (PP Masao The Technological Dicieneey, Spal mae, aaa. ws N. Ponce De Leon, 
APPROVED BY BE Uniform rate of tak Sawmill set works, appliance for, W. F. Vol. 1, Ingles- ; os - $8.59 
“lasses ee ee ss occcse tates steptdutienivtass 
Sorgive a aynopels of the rules for admission to Seale, monitory combination weighing, H. Vol. 2, Spank a a sss te eo a e 6 + 7,50, two vols, 16.00 
the bar of th: ral States. TOP ic cccccncteresesssicesseceseess . 5 P 
Te ——. echest Seales. ‘recording weigh ‘beam Tk aoe ull descriptive diabees of the abo: e Books will be mailed free upon appticati n. 
Sereen fastener, BEB, Sauva : ‘ MUNN & COMPANY, Publishers, 361 Broadway, N. Y. 
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e f q Ad t! t FLYING MACHINES. 
ascille vertisements PLANTS built complete ov. materiale furnie 
t aluminum tabing, bamboo, etc Castings 
ners. Advice on construction given. Alao 
th ' ‘ relating t pest machines «r experiments 
1LWwW.eR n, Harrisbure. Pa 
a eee 1 ~ 
\ 7 
Bl PPORTUNITIES sonstile vil oe Different from every other revol- 
aly 87 5 ver, and infinitely superior to 
j 877.460 near-safe imitations, because the 
H Ww. I featgre that makes it possible to 
87 6 
bignai, it. ne Hammer the Hammer 
7] Ml 
- Ml I We in perfect safety, is not a mere 
H device added to the revolver, but 
r is itself a part of the firing mech- 
J ‘ anism, yuttons to press, no 
> Hu. Ww catches to set, no levers to pull, The hammer of an Iver 
i Johnson Automatic Safety Revolver never touches the firing 
pin, and the firing pin never touches the cartridge until the 
K porte . trigger is pulled. You can “hammer the hammer,” drop it, kick it, pound it, 
" ‘ ~ m : c -_— but until you pull the trigger, there’s “nothing doing.” 
bs Limited k ACCIDENTAL DISCHARGE IMPOSSIBLE 
Inv! Vorld’s Ww. H ! iver Johnson Safety Hammer Revolver Iver Johnson Safety Hammerless Revolver 
. , ‘ po 
' an ; | ' Richly nickeled, tin. barrel, 22 rim-fire, 32 $ Richly nickeled, Sin. barrel, 82 center- $7 
uu world ' - , ' center-fire, or 344 in. S8center-fire cartridge fire, or 34 inch 8 center-tire cartridge 
: k J A. Berg ; i by Hardware and Sporting Goods dealers everywhere, or sent pr paid on receipt of price 
j n I ANDESCENT BI'KRN \ x " - | han if dealer will not supply. Look for the owl’s head on the grip and our name on the barrel. 
ere. Ex — IVER JOHNSON’S ARMS AND CYCLE WORKS 170 River Street, Fitchburg, Mass. 
} I j New York: 9 Chambers St Hamburg, Gormeny: Pickhuben 4 
‘ 1 San Francisco: Phil. B. Bekeart Oo., T17 Market St, London, England: 13 Cullum Bt., FE. 0, 
! , i Makers of Iver Johnson Single Barrei Shotguns and Iver Johnson Truss Bridge Bicycles 
+ dle J H I 7,02 
P ENTS FOR SALE fe Ha gt & | 00) 
. ’ AV g i a : 
" : \ ] | vs 
. an ‘ 4 CG RB. I 877.435 
\ i I » y eee How to increase the yield per acre and other canpent int 
INN ° . My ‘ ; Sid 45 information, State size of farm. No cost to yu, 
My ‘ . . ‘ i 17729, FARM EXPERT, - BOx 773, . NEW YORK ciITyY 
All f : rganization Vv. Weel 877.1 r 
A r i rs, Roche ° y = ! 
) yetioable “old ! me BEST “LIGHT |G nh tia it 1 
, A ling i " S77, 2¢ 
7 S, , . 
oe pestte2at. 8 pectaclesana 
HELP WANTED fying a , . . 7 ‘ aT Eveglasses Means these three thing Which interests vo 
, ’ Th j M ST ave 0 cupeiiutly where our lamps 
ta . H 87 are use 
| ie ae : scewsteneesccrscce! | A SYSTEM OF HOME R ADIN 
K D ST produces a safe, white, powe 
v j a 87 F ful, steady light with nna a 
H 877.1 No odor, dirt, grease or 
. \ lacks 877,342 
a. Jack ' smoke. Definite results from the use of spare minute 
AGENTS WANTED . Every lamp wareented Costa 2 
per w American Year now current 
. : ” P. Kug AGENTS WANTED 
- -_ cB Y “ BYERTWHERE ; : ' 
t “re N I Ask for C. L. S.C. Quarterly. 
pa Mi shad times Raenal " ' H The BEST LIGHT CO. 
pana warty He ‘ Re . ' re Owners of Original 
, ‘ Elkhart. | py Patents 
‘ . — . 87 E. 5th St., Canton, 0 AT ON CHOOL 
' LE BLACK) CHAMOIS - 
Kt . uM : " ‘ Park 77 oo4 
j " ‘ ‘ MU 
J ! La S77 oe 
: > Competent instruction. Thirtee lepartme 
us tet al 
\ \ 4 . 
W st ; ws S About 2,500 enrollments in 190 Phe 
I I ; I environment for study. Notable lect 
AUTO ACCESSORIES & D iso TOOLS. , ‘ 
vA At bott so. % , SPAR "WHEELS.& PARTS OF MODELSTS 1sk for Summer School Cata 
M. Rnarpe, lin We 876,052 SOWA & XWAGYTMAS) 
; — SA METROPOLIS IN THE WOODS 
iM. I 
PEWRITERS & U. S. De M , ; 
. s L Rowd LIGHT THAT .NEVER FAILS All conveniences of living, the pure charms of 
ryvi vi ' 1, #1 Kn ! si2 I } 
20 , : All guara fo ‘ os - nature, and advantages for culture that are 
y nd Hla ly ex I M I ld 
Se . Naw © 1. -" famed throughout the world. Organized 
i , " j sports, both aquatic and on land Profe 
MOT N PICTURES. BR. 1 sional men’s clubs. Women’s conferences 
\ \ * . ’ 
t VGRLD, week \ \ P Great lectures and recitals. 
$2 rhe ' paper de I \\ 
ul re. i astra ed song a * , NATIONAL STAMPING & ELECTRIC WwORKS Ask for Preliminary Ouarterly. 
ture V Box 40, N.¥ \ D 160-158 So. Jefferson St., Chicago, U.S.A, i 
: 7 . 
I . 
I 1 \ € 
BOOKS AND MAGAZINES for, ft Newgle ss Chautauqua Institution 
eed tide memaaeaiiads ademeing SEA oi MILLS FOR ALL MATERIALS. CHAUTAUQUA, NEW YORK 
. Soutl nd Centra I R i < ! ™ 
' 2 Pirst number is out. | 1 uw OUR BUSINESS IS TO MAKE JTAUQUA, IR 
‘ : t will show its | LT. Diet MACHINERY FOR GRINDING 
b Pub. ¢ Frankfort St., N.Y. | 7 g. 8. D. Barnet GRAIN, CRUSHING ROCKS AND [Ri 
j ) MECHANIC.—Practical month. | 7 vehi W. 8S. Mood PULVERIZING ALL HARD SUB- 
. echa . wer . I 1 it gh freque STANCES. WE HANDLE ALL 
+ : ~ ts E. Gaiffe KINDS OF MATERIALS FROM COT- ° 
" ty) " gine w 1 oO. P. Welding TON-SEED T0 ROOTS AND HERBS rt 
trica: wiring ap BY AN UNEXCELLED PRO- FIRFHAN EARN $100 TO 
Q. Sean CESS. IF YOU WANT 
i ct ¥ ANY KIND OF A $185 A MONTH jf 
‘ tos I ‘ . : LAMILL OR GRINDING Soon you will be an oneine er and ours 
bed - = : s 8 I 7 more. e teach you by mail, Only rai 
Bea A. ¢ Newburg fas MAC HINE COME TO way school in existence conducted by ac- 
I i Ai tual railway officials. Our students make 
lulx vu «& good. Best roads represented. Positions 
i guaranteed to those mentally and phys- 
ASTRONOMY . - I wil ieally competent. Hundreds needed 
now. Write today for catalog, etc, 
STAR AN .NETS.—Learr know the al , Nl , , os The Wenthe Ry. Corres. School, 
' mpleat . fascinatir . Box 585, Freeport, Ill. 
ance! A Movolving Planisphore shows es oes enna 5 ROUT, WALDRON & CO. 
: - " yea Simpl al - x 
am rev th Bible H N \ ' = mt Holzwartt , 4 Vo 4 MUNCY, moo 
i t “ I we g mea oO — a 
J ge 
rurt “ f Gelpk « eg - 
HOTOGRAPHY. Kugel : “LARGEST DEALERS in New and Second-hand Y 
lypew i. M Automo Miles in the World.” $2,200 Auto for $1,250, + 
A‘ ' ‘ Le i i rypew rt hi ( H. Shepard Saving $1,000 on a brand new car. That’s the biggest H W t B id 
, Ww ; { 1 U ke, device f _ | auto bargain ever offered. We have purchased and now O 0 ul an 
n r , , na tT have on sale the surplus stock of new 07 28-30 H. P. 4 | y h 
» i 7 cyl. “ Queen” touring and runabout cars. Guaranteed. t 
. « Other bargains in high grade new autos at 40 to @ per ce ac 
‘i hi n \ cent. reductions. Over 500 second-hand autos all in first 
. 2 spt sand Da - ; class condition at ridiculously low prices. Our prices SCIENTIFIC AMERICAN SUPPLEMENT 1154 
> Hoa f each now ‘ }raxe are so low on tires, sundries, and apparel, it will pay scribes e s' ly and « rl ‘ ma 
: ns th hands of evs , 8 ! J R aia yu to write for our catalog and latest price list No. 129. ca a ——_ a a” — te = ml 
t a ~ steur cents ; x Flfre 877,182 * he ‘Times Square Automobile Co , 1599-1601 Broadway, we psn Se ae at. ull working 
ei t aye ' pies for a quart« \ 7 l J He * 877.043 | New ’ York 308-311 Michigan Avenue, { hicago, | il. drawings accompany the text. 
oP Pu 61 Broadway, New Yori \ n Hola & Put 876, 964 | - - The ScIENTIFIC AMERICAN SUPPLEMENT 
: ! 877 181 1197 contains an article in which the con 
va 1 877,095 struction of An Up-to-Date Ice Sloop is 
EDUCATIONAL Lhe : , Gam i" carefully explained with the help of complete 
wp : ‘ drawings. 
MAT! > BAI MORE We teach! V« ‘ D. I “ 
La ‘ ng. Business Cor \ les. @ elf Pe ad Learned by any Man or Boy at pome small cost. Send In SCIENTIFIC AMERICAN SUPPLEMENT 1253 
re snd 1Wothers, Best ir 877,083 | 0-day 2-cent stamp on ee aeare sad prod an illustrated article is published on A Jib- 
sah t ‘ ay ma¢ t ak f Ve tele ‘ " propelled 0, A. Smith, b40 Knoxville Ave., Peoria, Li. Headed Mainsail Sloop Ice Yacht. 
“at . nt ut ' my 876, 6 — - EE on . . 
* : , a RW. nt a 4. im In SCIENTIFIC AMERICAN SUPPLEMENT 15 
Ventila deo Chimney ventila _ is published an article on Emproved Ice 
Ventilator H I. Kellhofe 876.972 How to Construct Vacht construction, a craft being described 
ase . Voltaic at g current ares, product t having a Hollow Backbone and 250 
HOUSEHOLD NEEDS ote ctveng us An Independent Interrupter |} goin ree sisal Ares. 
BUT : »N inish m Voting hine, B. T. Seely 8 tacks article to ace ani , . 
Pe Li ~ ee ees ee OES | veson b FP. M. Smith In SCIENTIFIC AMERICAN SUPPLEMENT, 1615. ‘Each article is accompanied by Complete 
~crat ' ine sh. Send for fre Wa d Hill & Wright 87 A. Frederick Collins deseribes fully and early a Working Drawings, 
~ fe yy ce - ~ fh. . — ‘a wh a S the help of good drawings how an independent multiple or s 
He “ et “ , ‘ fhe B i hee ‘ah A : e is ¢ " I a a7 interrupter may be constructéd for a large induction with ~ ceery tapate brtegs oe - teen aga oa 
‘ AV Bo n, Mas Vashboard. | 4 Clark 87 cou. : 
\ ‘ ‘“ \ E. M. Lace 87 rhis article should be read in cunnection with Any single number can be supplied for 1 
\ x rch gearing, H. H. Munson 877.106} Mr. Collins’ article in SCTENTIFIC AMERIC As Gacuthio cents. 
W . e. sprin Ww »pne 877.087 | MENT, » “How te Construct “ e = , rsdeale 
SHAVING. ¥ “ee , oR Kennedy pete 4 Wireless Telegraph Outfit. Order from your newsdealer or from 
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